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PREFACE : 

The State Chemistry forum developed Question paper capsules in 
I chemistry for the second year P.U. students with the objective to provide the 

students a large number of Quality Questions and problems in various forms and 
forrnat namely multiple choice Questions, Short answer Questions and long 
answer Questions with varying levels of difficulties. 

This is very important for I1 P.U. Board examination. The Questions given 
in the book are mainly of expected and higher difficulty order by practising these 
Questions and Problems. Students will able to manage with the margin between a 
good score and an excellent score. We have made this bookunique for the benefit 
of the students in such a way that it presents not only hints and solutions but also 
detailed and authentic explanations. Students can learn the concepts through these 
detailed explanations which will enhance their thinking and leanling abilities. 

We would like to Thank Mr.Manjunath Bhat, Rajeev Naregal, Jayaramu.K, 
an, Dr. Snnivasa, 

Secretary Rameshchandra Reddy.P.B and all executive committee members for 
the completion of this book, they wrote, checked and revised all Questions and 
answers. 

With the hope that this book will be of great help to the Students. We wish 
great success to our learners. 

~.G.~ajashekar 

President 

Kanataka State PU chemistry Lecturers Forum (R), 
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Model Question Paper-1 
Chemistry 

Time : 3 Hrs. 15 Mins. Max.Marks : 70 
Instructions: 

1. Question paper has FIVE parts. All parts are compulsory. 
2. a. Part-Acarries 20 marks. Each question carries 1 mark. 

b. Part-B carries 06 marks. Each question carries 2 marks. 
c. Part-C carries 15 marks. Each question carries 3 marks. 
d. Part-D carries 20 marks. Each question carries 5 marks. 
e. Part-E carries 09 marks. Each question carries 3 marks. 

3. In Part- A questions, first attempted answer will be considered for awarding marks. 
4. Write balanced chemical equations and draw neat labeled diagrams and graphs wherever necessary. 
5. Direct answers to the numerical problems without detailed steps and specific unit for final 

answer will not carry any marks. 
6. Use log tables and simple calculator ifnecessary (use of scientific calculator is not allcwed). 

1 

Part-A 
I. Select the correct option from the given choices 1x15=15 

1. Which of the following unit is useful in relating concentration of solution with its 
vapour pressnre? 
a) Mole fraction b) parts pef%illion c) m$ss percentage d) molality 

2. The difference between the electrode potentials of two electrodes when no current is 
drawn through the cell is called> 
a) cell potential b) cell emf , c) potential difference d) cell voltage . 

3. Electrolysis of aqueous sodium chloride (NaCl) will produce; 
a) sodium at cathode and H,gas at anode b) C1, at anode and Hz gas a: cathode 

c) both sodium and C1, produced at the cathode cl) Na at cathode and C1, gas at anode 

4. The ino!ecularity of reaction cannot be 
a)Zero b)One c) both (a) and (b) d) whole number 

ng transition metal ions is colourless 
c) zn+, d) ~ i ' ,  

g is an ambidentate ligand? 
t 

a) CO b) NH,' c) SCN- d) 

7. Which one of the following has the lowest boiling point? 
a) CH, C1 5) C,H,CI c) C,H,Br d) C ~ H ~ l  

8. When a secofidary alcohol is treated witdcopper at 5 7 3 ~ ,  It forms. 
a) An aldehyde b) ii ketone , c) aikene d) carboxylic acid 

9. When Phenol is treated with dilute HNO, at low temperature and the products are 
separated by; 
a) simple distillation b) sublimation 
c) steam distillatioil d) i-educed pressure distillation 



10. Hybridization of carbon of carbonyl group is; 

a) sp b) sp3d c) sp3 d) SP' 

1 1. Which of the following are strongest and weakest acids respectively? 
A)F-CH,COOH B) CH3COOH C) CI-CH,-COOH D) Br-CH,COOH 

a) B&C b)A&B c jD&B d)A&C 
12. The IUPAC name of amine (H3C), N-CH,-CH, 

a) N,N-~imeth~lethanamine b) 1 ,l -Dimethylethanamine 
c) N-Dimethylethanamine d) N-Ethyl-N-methylmethanamine 

13. Which of the following does not react with C,H,SO,CI? 

a) Primary amine b) Secondary amine c )  Tertiary amine d) 
14. The number ofpeptide bonds present in a tetrapeptide is; . ' 

a) One b) Two c)Three d) Four 
15. Ascorbic acid is a chemical name of; 

a) Vitamin A b) Vitamin D c) Vitamin K d) Vitamin . C . 
. .  . . . 

, .  . .. . . . , . . .  

. : 

11. Fill in the blanks by choosing the appropriate pgiven . . in 'the 
. . brackets: 1x5-5 

(2-Butene, one, dissociation, hydrogen b 
16. Van't  offf factor for a solute is more'% he solute undergoes 

. . 

-. in sotution. 
. 17. Units of .rate constant and . rate@$ . ... . . .  . . , . reaction . faha . , .. order reaction are same. 

20. Lower aliphatic amines are soluble in water due to the formation of 

. Part-B 
111. ~ n s w e ?  any three. g. Each question carries two marks-: . . 3x2=6 

2 1. What ire isotonic solutions? What happens when such solutions are separated by semi 
permeable membranes? 

22. Show that" the half-life period of a first order reaction is indzpendent of initial 
concentration of reacting species. 

23. What areheter~le~tic complexes? Give an example. 
24. Complete the follbwing equation artd name the reaction 

Ether ' 

2 ox +2Na 
-2NaX 

.25. Explain HVZ (Hell-Volhard-Zelinsky) reaction with eqbztion. 1 
t 

26. Name the fat storing gland and tissue in animal body where fat soluble vitamins are i 

!! 
stored. 
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Part-C 
IV. Answer any three of the following. Each question carries three marks: 3x3=9 

27. a) Calculate the magnetic moment of ~ i "  ion [atomic number of Ti-221 
b) Give reason: 3d-series elements exhibit variable oxidaticn states. 

28. Explain the manufacture ofpotassium dichromate from chromite ore 
29. What are interstitial compounds? Write their characteristics. 
30. Give the IUPAC name of [CoCl,(NH,),]Cl and draw cis and trans isomers of 

[CoC1,WH3),It 
3 1. Using valence bond theory account for the geometry and magnetic nature of [Co(NH3),It 

ion. (Atomic number of Co=27). 
32. State any three postulates of Werner theory of Coordination Compounds. 

V. Answer any two of the following. Each question carries three marks: 2x3=6 

33. Give the main points of distinction between non-ide 
negative deviations. , 

34. Draw labeled diagram of standard hydrogen elec 
reaction and EO value. 

35. What are fuel cells? Write the cathodic and anodic cell reactions of Hydrogen-Oxygen 
k e l  cell 

36. Derive the integrated rate equation for rate constant offirst order reaction. 
:- t ,, part-D .. 

VI. Answer any four of the followipg.,Each question carries five marks: 4x5=20 
37. a) Explain the mechanism of &beaction for thk conversion of t-butyl bromide to t-butyl 

alcohol. , 

b) Aryl halides are extremely less reactive towards nucleophilic substitution reactions. 
Give any two reasons. 

3 5. a)Explain the preparation . ,  ofphenol from cumene. (3+2) 
b)What happenswhen a Carboxylic acid is treated with alcohol. Write the general 
equation. 

I. Cu 
39.a) H-CHO > X > Y . Identify X and Y? 

' ,v 2. H,O 
" - 

3 0 0 ' ~  

b) What is the effect of (2+3) 

(i) electron withdrawing group on acidity ofphenols. 
(ii) electron donating grvup on acidity of alcohols. 

(iii) increasing number of carbon atoms on boiling point of alcohols. 
40. a)Write the product formed in the following. 

Arhydrous 
i) 0 + C~,COCI  -> 

A1C13 

ii) H3C \ = o + KH,OH -> 
H3C ' 



- - 

dry ether ' 

iii) CH3-Mg-Br + CO, , . 

H30+ . . 

b) Write equation for the reaction between benzaldehyde and concentrated NaOH 
solution. Name the reaction. 

41. a) pK, values of three carboxylic acids A, B and C are 12.3, 14.6, 9.8 respectively. 
Arrange them in the increasing order of their acid strength. 

b) Explain decaboxylation reaction and write general equation. 
c) What is Jones reagent? 

42. a) Give equation to prepare methanamine by Gabriel Phthalimide synthesis. 
b) Name the major organic product formed in the following conversion. 

(i) When nitrous acid is treated with methylamine. 
(ii) Benzene diazonium chloride is treated with KI 

c) Tertiary amines cannot be acylated. Why? 
43. a) What is denaturation of proteins? Which level of structure remains intact during 

denaturation? 
b) How do you show that i) Glucose contains six carbon atoms in straight chain. 

ii) Glucose c~ntains carbonyl group? 
c) Give an example for polypeptide type of harmone. 

VII. Answer any three of the following. Each question carries three marks: 3x3=9 

44. An aqueous solution of organic compound containing 0.6g of it dissolved in 2i .7 g of 
I._. 

? P C  
YVU u a i e r  which freezes at 

molecular mass of organic compound. 
e of water is 12.3kPa at 300K. Calculatz the vapour pressure of one 

molal solution containing a solute dissolved in it. 
46. How long has carrent of 3 ampere to be passed through a solution of silver nitrate to 

coat a metal surface of 0.42 g (Atomic mass ofAg- 108). 
47. The resistance of MI10 solution is found to be 2.5 X lo3 ohms. Calculate the molar 

conductance ? .  (Given: Cell constant 1. I5 cm") 
48. ~ f i i s t  order'reaition requires 30 minutes for 50% completion. Calculate 

i) rate constant and 
ii) using rate constant calculate the timg required for 75% completion ofreaction. 

49. The specific reaction rate of a reaction triples when the temperature changes from 30°C 
to 50°C. Calculate the energy of activation of the reaction. (Given: R=8.3 14 ~~- 'mo l - ' )  



Answers 1 

:.The half-life period of a first order reaction is independent of initial concentration of reacting 
species. 



23. Complexes in which a metal ion or atom is bound to more than one kind of donor 
groups (ligands) are called heterolebtic complexes. 

Ex [CoClz (NH,),]' 

24. Dry Ether 

2 o/' / +2Na -> 
-2NaX 

Fittig reaction 
25. Carboxylic acids containing a hydrogen reacts with chlorin 

presence of small quantities of red phosphorus to form a-ha 
known as Hell-Volhard-Zelinsky reaction. 

I) X, / Red phosphorus 
R-CH2-COOH - R-CH-COOH 

alocarboxylic acid ' 

26. Liver and adipose tissue 

N. . . : .  

, ~ i l ' = l  unpaired electron 

7 

b) This is because there is E little energy difference between (n-1) d and ns orbitals 
$2 . 

lements electron from both (n- l)d and ns orbitals are used up 

. . . . 

28. Step 1: [convei-sion to sodium chromate]: The conceiltrated ore is mixed with 
sodium 6~ potassium carbonate in excess of air, 

4FeCr204 + SNa$03 +70, + 8Na$r04+2Fe,0, +8COz 

Step 2:Conver~ion to sodium di-chromate: The yellow solution of sodium 
chromate is filtered & acidified with H,SO, to give orange coloured sodium di- 
chromate. 
2Na,Cr04+ 2 K  -+Na$r207+ 2Nd + H20 

Or 
2N%CrO4+ H2S04-+N~Cr207+ Na2S04 + H,O 



Step 3:conversion to potassium dichromate: Sodium di- chromate is more soluble 
than potassium di- chromate hence sodium di-chromate is treated with calculated amount 
of KC1 to give potassium di-chromate. 

Na2Cr207+2KC1 + K2Cr;07+2NaC1 

29. Interstitial compounds are those which are formed when small atoms like hydrogen 
Carbon or nitrogen are trapped inside crystal lattices of certain metals. 
Ex: Tic, Mn,N, Fe3H, VH,,, and TiH,,, etc. a 

metallic conductivity and chemically inert. ' .  

, Cis trans I 
3 1. The central metal is Cobalt its electro~ic c&@guration , - . !.: i s  [ ~ r ]  3d74s2 , . 

Its oxidation stateis +3 hence co3+ electfo;nic 26nfigurition is [Ar] 3,d6 
*.. 
*.& 

.' .&. . . . . .  %." 
,?., . , :, ..,, \' . ., 

. , . . 

each NH3 ligand donates a pair of electron to fom-a octahedral complex 

d2sp' hybridisation 
Hybridization : d2sp3 hybridization 
Magnetic property : diamagnetic 
Seorne:;y : octa h ~ & ! - z l  



In co-ordination compound metal eihibit 2 type of valencies. 
1) Primary valency 
2) Secondary valency 

Primary valencies are ionisable and represents the oxidation state of a metal. 
Secondary valencies are non-ionisable & represents the co-ordination number. 
Primary valencies satisfied by anion (-ve ions). 
Secondary valency satisfied by both neutral & anions or molecules are called legands. 
Primary valency is not fixed. 
Secondary valency is fixed due to co-ordination number which is fixed. 
Primary valency is non-directional 
Secondary valency is directional space it gives a definite geometry to complex ion. 
If the co-ordination number is 4 (its geometry) is tetrahedral of square pyramidal. 

33. 
Positive deviation from Negative deviation from 

Raoult's law Raoult's law 1 1) Heat is absorbed 
AH>O 1 1) Heat is evolved 

during dissolution during dissolution AH<O 1 
2) Volume increases 

A V O  
2) Volume decreases 

during dissolution \ 2 during dissolution AV<O 
ex"%, 

3) Attractive force between 3) Attractive force between 
A-B is weaker than A-A A-B is stronger than A-A 
2nd R-R rve f m s  

4) Forms Gnimum boiling 4) Forms maximum boiling 
pomt azeotrope point azeotrope 

5) P,,lsl XA + ~2 XB 5, PtMd <P,O XA + PP XB 

I 1 
t consists of a platinum electrode coated with platinum black. The electrode is dipped 

I 

in 1.00M HC1 solution and pure Hz gas at 1 bar pressure is passed to it. 

It is represented symbolically as Pt(s;~JH,(gas) 1 bar11 H'(aq) 1.00M) 

The half cell reaction is given as ~ ' ( a ~ )  + e-+ '/2 H,(g) 

The standard electrode potential of SHE a t  all temperature is assigned Zero potential 
( i-"= o.o'.'! 

I 



35. Galvanic cells which convert the energy produced during the combustion of fuels like 
hydrogen, methane,methanol etc directly into electrical energy are called fuel cells 
Anode: 2H2 (g) + 40H- (aq) --+4H20 (1) + 4e- 

Cathode: 0, (g) + 2H20 (1) +4em-40H- 

36. First Order Reaction has the rate of the reaction is proportional to 1'' power of the 
concentration of reactants. Consider the reaction, R+P 

Rate=-d[R]/dt = k[~] '=k  x [R] 
d[R]/[R]=-kdt (integrating both sides) 
In [R] = -kt + I (where, I = integration constant) 

In [R],=-k x 0 + I ( at t=O, [R]=[R],=initial concentration of the 

In [R], =I 
From equation (1), In [R] = -kt + In [R], (because I = [ 

Therefore, 

1 [ R ]  2.303 [ R ] ,  rate constant k = - ln 3 - -log- 
[R l  PI 

I1 Step: The nucleophild -OH from aqueous NaOH attacks planar cafbocatior, on either side 
to give tertiarybutyl alcohol. 

\ 

fast + OH -+ (CH,),COH 

H3C CH3 



b) C-X bond acquires double bond character due to resonance 
Difference in hybridization of carbon atom in C-X bond in haloarenes the C-atom 
attached to halogen is sp2 hybridised i.e greater Is' character is more electronegative 
and can hold the electron pair of C-Xmore tightly 
Instability of phenyl cation. 
Beczuse of possible repulsion due to electron rich arenes. 

38. a) Cumene or isopropyl benzene is oxidized in the presence of air to give cumene 

CH, - G -  0 - 0 - H 

. . 

. . 

~ m ~ a l d e h y d i  Benzyl alcohol Sodium benzoate 

Name of the reaction: Cannizzaro's reaction 
4 1 .a) Increasing order of acid strength is R<A<C 
b) The process of removal of CO, fi-om sodium salt of carboxylic acids using dry soda lime 

is called decarboxylation gives hydrocarbon. 
NaOH+CaO 

R-COONa > R-H+N%CO, 
heat 



Reagent used for decarboxylation reaction is sodalime (NaOH+ CaO in the ratio 3: 1). 
c) Chromium trioxide (CrO,) in acidic medium is called Jones reagent 

42. a) 
KOH 

-@&+ @:K @;(ZH3 

0 0 0 N Methyl 
~hthalihide 

Phthalimide Potassium Phthalimide I H,/H' 

. . 

, hinamine 

b) (i)alcohol (ii) iodobenzene 
c) 1n 3' amines, there is no hydrogen on 

43.a) Loss of biological activity of protein by heating or change in pH in presence of salts is 
called denaturation. During dk$aturation of p ~ ~ t e i n ,  secondary and tertiary structures 
destroyed. Primary structure remainsintact. 

b) i) Glucose on heating with Eh and ;id phosphorus gives n-hexane. This shows that 
glucose contains 6 carbon itoms in as&ight cham. 

lamine to give glucose oxime. This shows that glucose 

. . 

VII 
34 &= 1 .8KKg/mol 

M ,  = 63.26 g 1 mod ~273-272.187=0.813K 

45. 1 molal solution implies one mole of the solute dissolved in 1 OOOg of water. 
Number ofmales of solcte (n,)= 1 me1 

'1000 
Number ofmoles ofwater (n,) = 18 = 55.5moz 





Model Question Paper-2 
Chemistry 

Time : 3 Mrs. 15 Mins. 
Instructions: 

1. Question paper has FIVE parts. All parts are compulsory. 
2. a. Part-Acarries 20 marks. Each question carries 1 mark. 

b. Part-B carries 06 marks. Each question carries 2 marks. 
c. Part-C carries 15 marks. Each question carries 3 marks. 
d. Part-D carries 20 marks. Each question carries 5 marks. 
e. Part-E carries 09 marks. Each question carries 3 marks. 

3. In Part- Aquestions, first attempted answer will be considered for a s. 
4. Write balanced chemicai equations and draw neat labeled diagrams and graphs wgerever necessary 
5. Direct answers to the numerical problems wi 

answer will not carry any marks. . 
. 

6. Use log tables andsimple calculator ifnecess 

.+!?,<.i 

a )  H&$f the rate that B wiU%ecrease b) The same rate that B will decrease '.+%>$. , ., .;$Y' 

c i ~ w i 8 e  the rate t h a h  kill decrease d) The same rate  at,^;^ will form 
</:.::+,% ??{ ' . " ,j.&. 

.; ~ch'~~t&~o].!dwfn~ statement is not correct for interstitial compounds . ~q\>*:."k,,G&~&,;,$". :*,;'>*>, *. .*,9 .. .,.., ;,. . X.,-.,."n. %*. rr ..:'"I~,, 
.:,,:,,b.,t,, 

a) Th&are . \  : ) - .  hard' b) Chemically active c) Have high melting point 
+--<.,,$.$2, 

d) They-Tg$afh .?,? metallic . . conductivity . 

6. Name the inetal which possesses maximum number of oxidation states 
a) Chromium b) Zinc c) Manganese (d) Iron 

7. The hardness of water is estimated by 
a) Conductivity method b) EDTA method c) Soda method 
d) distillation method 

8. Chlorobenzeae reacts with magnisium in dry ether to give a compound A. Ais 
a) C,H,OH b) C,&MgCl c) C,H,CH,MgG d) MgCl, 

* 9. The compound which shows symmetrical ethers only is 
a)  C yi , i :  fL}cTu c!C-W,,O 01 I\ r r .  ::I - -, 



10. In the hydroboration-oxidation reaction, propene is treated with diborane followed by 
H,O, andNaOH, the organic compound formed is 

11. Aldehyde which answers Cannizzaro's reaction does not contain 

a) P-Hydrogen b) a-Hydrogen c) y-Hydrogen d) &-Hydrogen 
12. Hinsberg's reagent is 

a) Benzene sulphuryl chloride b) Chlorobenzene 
c) Benzene sulphonyl chloride d) Benzene carbonyl chloride , , 

1 3. . Carbylamine reaction is answered by 
a) Phenols b ) ~ l d e h ~ d e  c) lo-amines d) 2'-amines 

14. Which one of the following is apolysaccharide: 
a) Starch b) Maltose (c)Fructose (d) 

15. RNA contains 
a) Ribose sugar and Thymine b) Ribose su ose sugar and 
Uracil d) Deoxyribose sugar andThymin 

11. Fill in the blanks by choosing the appr 
brackets: lx5=5 

. (Rate Constant, Sodium benzoate, Nitroge 
16. The sum of mole fractions 

to 

-. b e 4  

18. Dehydrohalogenation Z? eth4 chloride is an example of \ *  > *  

reaction. 
19. is used'as a food preservative. 
20. The gas lib ne reacted w i t h H ~ 0  2 is . .  

C. .i 

111. Answer any three of the following. Each question carries two marks: 
21. Define solubility of%:ubstance. What is the effect of pressure on solubility of solid in 

liq&d'J : r ~ ~ < * ; ~ ~ y ; ; ~ . & ~  
t% * \ >L &** 8 - , 

22. WriEiite expression for the reaction: aA+bB+cC+dD 
23. identify thecounter ion and chelating iigand in the ccmplex [Cr(enj, (NH,),] Cl,. 

24. What is a Polyhhlogen compound? Give an example. 
25. What is Wolf-Gshner reduction? Write the general equation 
26. HOW Glycylalanine ( ~ l ~ - ~ l a )  is formed? Give equation. 

Part-C 
IV. Answer any three of the following. Each question carries three marks : 3x3=9 

27. Mention any three characteristics of d-block elements. 
28. Write chemical equations for the reactions involved in the manufacture of potassium 

dichr~mate from iron chromite ore. 



- - - - -  

29. What is formula of the product formed when lanthanoids (L,) react with 

i) Halogens(X,) ii) Nitrogen (N,) iii) Water (H,O) 

30. Write the IUPAC name of the complex compound [Co(NH3),]C13 1. Draw Fac-mer 
isomers of it. 

3 1. The spin only magnetic moment of [ ~ n ~ r , ] ' ~  is 5.9BM. Predict the geometry o f  the 
I complex ion. 

3 1. Using valence bond theory account for the geometry and magnetic nature of [Co(NH,),]' 
ion. (Atomic number of Co=27). 

32. Explain synergic effect in the formation ofmetal carbonyls. 

Answer any two of the following. Each question carries three mar 2x3=6 
3 3. What are ideal solutions? Mention any two conditions to form 

md 

j=5 

. 

. 

2=6 
din 

34. Mention the condition at which Daniel cell is fun 
salient features at this condition. 

35. Give any two differences , . between metallic and elec 
36. Explain the calculation of activation en by graphical 

' method? , 

i ' . 
, . 
I 

~ n s w e r  any four of the following. Eac 4x5=20 
3 7 i a). Write the differences . . between S, 

5 
9 

1. 
;i 

i 
i! 
R 
S 
;i 

1 
1 \ 
, 
2 .  
1 
$ 
$ 

P 1 
B 
{ 
j 
i 
$ 
i 
j 
1 

E 
I 

1 
I 

"-, 
.<. . 

i) Order of reaction . . . . A; a\,, ,.. 
.*&:;~,e% 

ii) React.ants on which rate ofre8@iQn dependih .~ c 
>-*$,>>, 

'dR*"". 
-.. ...~ ... , 

iii) configuration of thepg&&$@. ..s- ..::$fgk.;:2. \?-.+.. *. .+ 
Ycy;a;c "<$&j>'..>,, * &**+,F 

h) 
. . . . . :$A- 

. ,. ,r.%ki. ee. 0 

A$:? . ~. 
3 8. a)Explain the pre, aratloqQfProopan- 1-01 from propene and name the rule involved. $ ... *:jK&,.. Mi.:, @, b)Wite the, "g quatron forYg&,+preparation aas:,ts~ ~ of t-butyl methyl ether by ~illi'amson's 

.t..,.5",b,< ;$' synthesis. ' i:j. ,,.:.,., r6p- PC :., Yc:,8t.!c :q;z5.:- ..;..,.. 
d i '  

$&&w< ,--*; *$<G) :?;;<* .>%, ...I 

, .>; >+.. '%i~<7t:&+! ;. 

39. A . . 8e" 
h y ~ ~ c a r b o ~ ~ ~ X ~ v i n g ~ ~ m o l " e c ~ l a r  rip: formula C+H,, is oxidized in the presence of air to 

". 

- 

VI* 

B. ~ & c h  -;. on treating $th dilute acid gives two commercial important organic 
cdmp$unds 'Cf &4Ql:f61ganic co;npoun~s 'C' gives a characteristic colour with 
.,;. ,- . . .  

. . p ~ x ~ ~ ~ u e o ~ s , , ~ ~ l  x-:zzi>, @.< z%3'> 'C' is treated with dilute nitric acid at 298K yields isomers 'D' & ' '+\ Y;?,~;. i@$.::3~%p23,<;,;y 
E ,where qe.+f:‘&, 

D ?@less volatile than. 'E', hence which are separated by steam distillation. 
~ e d d & $ h ~ ~ b ; c t u r e  , ofA, . B, C, D and E. 

. .;"? -- 
40. a) Give naipes of the reagents (reactions) to bring about the following transformations: 

i) benzene to acetophenone ii) benzene to benzaldehyde 
iii) hex-4-enenitrile to hex-4-enal 

b) How is acetic anhydride is prepared Ercm acetic acid? Give equation. 
42. a) Write the structures of main products formed when benzene diazonium chloride reacts 

with the following rzagents: I) CuCNlKCN ii) H,O iii) CH3CH,0H . 

3=9 

b) Aldehydes are more reactive than ketones towards nucleophiiic addition reaction. 
Explain by giving two reasons. 

41. a) What happens when Sodium benzoate is heated with soda lime. What is the role of soda 
lime in this reaction? 



b) pK, value of aniline is quite high. Give reason. n 

PART-E 1 i 
\I 

43. a) What are reducing sugars? Sucrose is a non-reducirrg sugar. Give reason. 
b) What is a nucleoside? Write any one fbnctions of RNA. 

i 

c) Name any one vitamin that is stored in fat storing tissues. 

VII, Answer any three of the following. Each question carries three marks: 3x3=9 1 

.i 
I 

J 

1 

44. At 400K 1.5 g of an unknown substance is dissolved in solvent and the solution is &lade. 
to 1.5L. Its osmotic pressure is found to be 0.3bar. Calculate the . mb1armtise . of the 
unknown substadce. ( ~ i v e n  ~ = 8 . 3  1 4 ~  1 0.' 

45. Normal molar mass of a solute is246 g mo 
346gmol",'Calculate the value of i? Comme 

46. The resistance of 0.01M acetic acid solution 
a conductivity cell with cell constant 0.36 
condcct ivity. 

47.- Calculate ' limiting molar :conductivity 
conductivity of calcium and sulphate ions ar 

! 
. . 

Pt 
48. For a reaction: 2NH3 (g) N2 stant k = 3 X 10~mol~"s~'.  

A. ,.>-..- .., 
Whatare the rates ofproducti6&&q2 ..; ,3d.k., and H, g3i? . 

49. Calculate time taken 20&@l~-' re$&nt t o 5  mok-l of reactant for the first 
ri ,,,, ::::.>,, ,.:-, ~.,,. '. ,. i . . .  

Y.i.,..>''. 
~*>::G\;.:.~::3~f $!,' , ,..,,. .r.n ,. oraer reaction nas r . ~ , .,. '. . . . .  . I i X XU , , ~. -s . 

. . 8.. ;:-*. .,, , :.'. . . <!:.., ,.._ I . 
:>>,=I. ,. ,'.,' ., -.,<. . .: .".,< :. , . . . 



Answers 

I. 1. b)<80ml 
2. d)O.OV 
3. a) Hydrate Fe,03 
4. a) Half the rate that B will decrease 
5. b) Chemically active 
6. c) Manganese 
7. b) EDTA method 

,8. b)C,H,MgCl 
9, b)C2H60 
10. C) H3C-CH2-CH2-OH 

11. b) a-Hydrogen 
12. c) Benzene sulphonyl chloride 

1 

13, c) lo-amines , . 

14. a)Starch 
15. b) Ribose sugar and Uracil 

11. . - 

16. One 
17. Rate Constant , . 

1 8. Elimination 
19. Sodium benzoate 

111. * - &? $lCI: 
'$9: -2 i ' 

X "  rn -*. *% :* 
2 1. Solubility of a substance is its maximum amount that can be dissolved in a specified 

<-T AT < 

amount of Holvent at specified temperature. Pressure does not have any significant 
n s~ l&i"~&~fg~l ids  i& liquids. 

in which reaction rate is given in terms of molar 
b with each term raised to some power, which may or may 
iometric. coefficient of the r e k i n g  species in a balanced 

ion f& the reaction: aA+bB+cC+dD is 

Rate ~ [ [AI '  [B]~ : or Rate= k[AIa [B]~  where 'k' is.rate,constant 
1 

I 

23. comter ion is Chloride or C1-ions. ' chelating ligand: en= -ethan-1,2-diamine 

24. Carbon compounds containing more than one halogsn atom are usually referred 
to as polyhalogen ccmpounds. 
Example: dichloromethane, trichloromethane, triiodomethane, DDT, Freons, 
etc ... 



25. Aldehydes and ketones when treated with hydrazine give hydrazones which on heating 
with potassium hydroxide in ethylene glycol give hydrocarbons. 

Ethylene Glycol + KOH 
>C =O + HzN-NH, ----f >C = N-NH, A > CH2+Nz(g) 

1 go0 

Carbonyl Compound <Hydrazine Hydrocarbon 

26. When carboxyl group of glycine combines with the amino group of s .  alanine forms 
dipeptide bond with the elimination of water molecule an9 forms di~eptide 
glycylalanine (Gly-Ala). 

IV. 

~ . , M & I ~  of theSe metals +?.. :*:...;: .aid their compounds areparamagnetic. 
f . . .   an^ of.these .m<fils and their compounds are catalysts. 

. :. .i. , 7 .  ? '  $. g.;>+,$h;:: ,,,. - s.>-,$T2?..v, '" .<v: ~ : + ? .  

.<i.,,~ ."!,:% y:ifom?g~$$rstitial ,:, I:,? compounds and alloys. 
.:?,' 28, step$&:; 

-.... L. .. .. .. ~ .,.* 

4FeCr L 0 4'. S + ~ N ~ $ O ,  ', +70, ' 8N4CrO4i-2Fe,03 i 8 C 0 2  . . , . 

: 
Step: 2: 
2NqCr04+ H,SO,-+N~Cr,O,+ N%SO, + H,O 

Or - 
. .  . 

2N4CrO4+ 2 s  -+Na,Cr,O,+ 2Na+ + H,O 

Step 3: 
N~Crz07+2KC1 + K,Cr20,+2NaCl 



ing i) LnX, ii) LnN iii) Ln(OH),+H, 

IUPAC name of complex compound [ c o ~ ~ ) ~ ] c ~ ~  ] is 

triamminetrichloridocobalt (111) 

tetrahedral or square planar. 
The magnetic moment of the complex 

. . 

. . 

Conditions to form'ideal solution: 

i) Enthalpy of mixing of the pure components to form thz solution, Am, H = 0. 

ii) Volume of mixing, A,,, V= 9. 

iii) An ideal solution will be formed when intermolecular force of attraction between 
the molecules of solute (A-A) and those between the molecules of solvent (B -B) we 
nearly equal to those between solute and solvent molecules (A-B). 



34) When external potential E,>l. lV, the Daniel cell fbnctions as an electrolytic cell. 
When external potential E,,,> 1.1 V, the salient features of the cell are 

1. Electrons flow from the copper rod to the zinc rod. 
2. Current flows from zinc to copper electrode. 
3. Copper dissolves at the cop?er electrode 
4. Zinc is deposited at the Zinc electrode. 

By taking log'on both sides In k = 1 

/ 

Order of reaction 

Inversion of configuration 



b) Chloroform is slowly oxidised by air in presence of light to a highly poisonous gas, 
carbonyl chloride, also known as phosgene. Therefore, chloroform is stored in closed 
dark-coloured bottles completely filled so that air is kept out. 



40. a)i) .4cid chloride in the presence of anhydrous aluminium chloride (Freidel-Crafis ' 
I 

acylation reaction) i 
ii) Carbon monoxide and hydrogen chloride in the presence of anhydrous aluminum 

chloride (Gatterman - Koch reaction) 

iii) diisobutylaluminium hydride or DIBAL-H 
1 

b) i. Due to steric effect (hindrance): -two large substituents inketones .,F!:&h, hinders the 
.;:I' " 

approach of nucleophile to carbonyl carbon. ,.. ,; 1 
ii. Electronic effect:- two alkyl groups in ketone decrease ele carbonyl 

carbon more effectively than in aldehydes. 

. . .. . 

C) Theroikof , A chemical in food as preservative. 

b) The amine (-NH,) group is attached directly to the benzene ring, unshared electron pair 
on nitrogen atom to be in conjugation with the benzene ring and making it less available 
for protonation. . , 



. .. 

b)A unit forrned by attachment of a heterocyclic nitrogeneous base to. 1' position'of sugar 
moiety is known as nucleoside. A nucleoside contains only two basic components of- 
nucleic acids, one is pentose sugar and the other is nitrogeneous base. 

=1.648 X lo4 ~ c m - '  





Model Question Paper-3 
Chemistry 

Time : 3 Hrs. 15 Mins. Max.Marks : 70 
Instructions: 

1. Question paper has FIVE parts. All parts art compulsory. 
2. a. Psirt-A carries 20 marks. Each question carries 1 mark. 

b. Part-B carries 06 marks. Each question carries 2 marks. 
c. Part-C carries 15 marks. Each question carries 3 marks. 
d. Part-D carries 20 marks. Each question carries 5 marks. 
e. Part-E carries 09 marks. Each question carries 3 marks. 

3. In Part- Aquestions, first attempted answer will be considered for a ks. 
4. Write balanced chemical equations and draw neat 1 

5. Direct answers to the numerical problems witho 
answer will not carry any marks. 

6. Use log tables and !simple calculator ifnecessary ( 

Part-A 
I. Select the correct option from the given choice lx15=15 

1. Sprinkling of salt helps in clearing the sno in hills. The phenomenon 
involved in the process is 
a) lowering in vapour pressurdfsnow 

, > 
b) depression in freezing point ofsnow 
c) melting of ice due to incrdse , 1, in teaiperature ~, by putting salt 
d) increase in freezing @1nt ofsnow. 

4 s  > * 

2. Standard electrode potential of three metals X, Y and Z are -1.2 V, +0.5 V and -3.0 V, 
respectively.   he rkducing & v e r  of these metals will be: . . 

Z>X>Y d) X>Y>Z 
s sohtion forms a conductihgsolutio~? 
hydioxide . c) Alcohol d) Sugar . -. 

t of In R vls ' t' gives a straight line with slope equal to 
ln U2.303 d) -k. . . 

5 .  ~ara&abet ic  substance is magnetised in a magnetic field in the same direction, 
paramgnetism is due to presence of 
a) One o; more unpaired electrons b) All paired electrons , 

c) permanent spin and orbital motion d) Due to absence of unpaired electrons 
6. The crystal field theory considers the metal-ligand bond to be a bond. 

a) covalent b) ionic c) polar d) hydrogen 
7. $,I reaction of optically active alky 1 halides leads to 

a) Retention of configuration b) Racemic modification 
c) Inversion of configuration d) none of these 

8. Which of the follow-ing is the least soluble in water? 
a) n-B utyl alcohol b) n-Pentyl alcohol c) n-Hexyl alcohol d) n-Heptyl alcohol 

- 

-25- 



9. Invinylic alcohol, the hydroxy group (-OH) is attached to 
a) sp3 b) sp2 c) sp d)dsp2 

10. The reagent used during conversion of aldehy de to acetal by reacting with monohydric 
alcohol is 
a) Dry.HN0, b) Dry.H,SO, c) Dry.HC1 d) Dry H3P03 ' 

1 1. Carboxylic acids exist in dimeric form even in vapour phase due to 
a) Hydrogen bond b) peptide bond c) ionic bond d) Metallic bond 

12. What is the order of quantities of all isomers of nitroaniline formed on the reactio,n of 
aniline with nitric acid and sulphuric acid at 288K? 

- 

a) oxtho> meta> para b) para> ortho> meta 
c) para> meta > ortho d) meta> para> ortho 

13. The basic strength of all$amines does not depend on which o 
a) Number of alkyl groups b) Size of alkyl groups 

op swelling or puffiness of their tissues. This disease 

17. For the rea 
. . 

,: : . . 

19. Grignp-d reagent rea.ct,y~ih any source of proton to give 
20. , :$he .,. _ h , . s ,  ~r~~ctionbetwe~~'benzen6diazonium a ,  chloride and phenol results in a coloured 

.;'!.',~.' p , . . i. .. , " c~~p@~d$T,irl,.~<~;;~I:;.~ ,-*" ?- ' A ? , $ .  .- 
'i . 

,. ,:. . .  . . ,.., . .  .:. 
, , . :>, ..;: t.8 . . ,. .,... Part-B . , 

3-':'>j!.:3.. , ,:. 

111. ~ n s w e r  any t<~ee of the following. Each question carries two marks: 3x2=6 ~ 21. 'Concentkition bf solution in terms of molality is preferred in comparison with 
I 

molarity'. Give reason. 
22. What are unimolecular reactions? Give an example. 
23. ~ z t w e e n  TiM and.Ti+', which is more stable? Why? 

I 

24. What IS racemic aodificai-ion? Aracemic mixture is optically inactive. Gilre reason. 
25. Write the products formed when CH,CHO reacts with the following reagents: 

a. Hydroxyl amine b. Tgllen's reagent 
26. What are the products of complete hydrolysis ofnucleic acids? 



- 
Part-C 

m. Answer any three of the following. Each question carries three marks : 3x3=9 

27. Transition metal forms of complex compounds. Give any three rkasons. 
28. Explain with chemical equation for reaction of potassium permanganate with iodides 

in the presence of acid solution and neutral solution separately. 
29. Write the differences between lanthanoids and actinoids. With reference to (i) 

structural variability (ii) chemical reactivity and (iii) electronic configuration. 
30. What is ambidentate ligand? Give an example. Name the type of structural isomerism 

that arises in the coordination compound containing such ligand. 
3 1. Mention any three limitations of valence 

32. Define crystal field splitting. Mention two factors on which c 
depends. 

V. Answer any two of the following. Each questi 
33. Define solution. Name the'physical states 

in CCI, at room ternpe;ature. 

34. Defme limiting molar conductivity. Nam 
limiting molar, conductivity of weak elec 

35. What is an inert electrode? Give an exampl 
electrodes? 

action? Give an example for such reaction. What is the unit of 

. .  . " , 

VI. Answer any four of the following. Each question carries five marks: 4x5=20 
37. a. Explain the nature of carbon-halogen (C-X) bond in haloalkanes. 

b. How aryl chlorides (Bromides) are prepared by electrophilic substitution of arenes. 
Give equation by +&ng toluene as an example. 

3 8. a. Write the equations along with e m - e s  involved in the mznufacture of ethanol from 
molasses. 

b. Mention the conditions used for the dehydrogenation of secoildaiy alcohols to 
ketones. Write the chemical reaction. 

39. a. Write the three reactions involved in mechanism of acid catalysed dehydration .of 
ethanol ta diethyl ether. 



b. What happens when phenol treated with dil. Nitric acid? 
40. Compound 'A' easily oxidises to 'B'(c,H,o;) on treatment-with mild oxidizing agenl 

Tollens' reagent. 'A' treated with dil.NaOH as a catalyst forms 'C', which on warming 
forms ID'. 'B' on reacts with ammoniaVforms ammonium salt which on further heating a1 
high temperature gives 'E'. Write all the reactions involved here. 

4 1. a) What is the effect of an electron with drawing group on the acidity of carboxylic acids7 
Give reason. - 

b) Mention any two industries using formic acid. 
42.a.Give reason: 

i) In the isomeric amines, Butanamine has more boiling,,&iiit than N,N- 
dimethylmethaneamine. 

ii) ~ i r e c t  nitratior. of aniline is not possible. 
iii) Aromatic primary amine cannot be prepared b sis. 

b. How to convert an amide into primaryamine ha than the 
staking cdmpound? ~ a m e  the, reaction.' . . 

43. a. ~ o w ~ l u c o s e  is commercially manufactured 
b. What are native proteins? Give an example. 
c. Name the vitamin responsible for the ingrease fragility of RBC's and musculai 

weakness: 

iodide aqueous solution. Given atomic 

n-  is found to be 1.648 X lo4 ~cm- '  

mass of silv.er is 108gmol") 
X 10~~s-'. ~alculat-e time taken tc 

reduce'jgrztactant to 3g of reactant. 
49. The rate-of a specific reaction doubles when the temperature changes fiom 47OC tc 

57°C. Calculate the energy of activation. (R=8.3 14 ~ ~ " m o l " )  



the 

3=9 
ion 
>h 

nic 

n-l. 

the 

L to 

: to 

Answers 

. , 

I. 1. d) increase in freezing point of snow. 
2. c)Z>X>Y 
3. , b)KOH 
4. -d)-k 

. . 

5. a) One or. more unpaired electrons 
6. b)ionic 
7. b) Racemic modification 
8. d) n-Heptyl alcohol 

10. c)Dry.IiCl . 

11. ' a)Hy&ogenbond 

13. d) presenceof . . an arornatic.ring 

.17. TWO 

23. TiM ion is more stable than Tit3 ion, because TiM ions have 18 electrons and noble gas 
electronic configuration. 

24. A mixture containing a pair of Enantiomers (d- and 1- f~rms)  of a compound in equal 
proportion will have zero optical rotation are called as racemic mixture or racemic 
modification. The optical rotation due to one isomer will be cancelled by the rotation 
due to the other isomer, h e x e  racemic mixture is cptically inactive. 



25. a Acetaldehyde oxime b. Acetate ion +Sodium a c e t a t e + ~ ~ & + . ~ , o  +NH, 
26. The products of complete hydrolysis of nucleic acids are Pentose sugar, Phosphoric 

acid and Nitrogen containing heterocyclic compounds (Bases). 
IV. 

27. Transition metal forms of complex compounds due to . 

i) smaller size of transition metal ions 
ii) larger ionic charges (Or high polarizing power i-e., high charge by size ratio) 
iii) the availability of vacant d- orbitals for bond formation. 

,h*>* 

28. In the presence of acid solution potassium permanganate oxidises$dd<des to iodine: 
c"< 

-:@". 2Mn0,' + 1 6Ht+ 101- -+ 2Mnt2+ 8E20 + 51, -< a&s& Bbq ) ,.. i ?  " ' = ,Af 

In the presence of neutrzl solution potassium permanganate oxidibe&4pdides to 
iodate: 6 %'> 

k-: 

2Mn0i1+ H,O + I- -+ 2Mnt2+ 2HO- + 10, 5 ? -  

Differences between Lanthanoids and Acfi 
*.8 

LANTHANOIDS I i ACTINOIDS 

Both Lanthanoids forms a variety of I' 
structures. But lesser tendency of 
complex forination. 

- *i.,. 
Lanthanbids are less reactive. "\-?%_ 

> - ,.- " . 
,- 2 % ~  V ~ P .  

General outer electronic c d n f i g m  
12. Lanthanoids elemectgis 

~ g t h  Actinoids ?oms a variety of . : s&~t&r,es: f ~ h t  stronger tendency of 
agpPl i i  formation. 

~c&oids are more reactive. 
k' 

=General outer electronic configuration 
Actinoids elements is 
[Rn] 5f 6dh17s2 

I 

30. Monodentate 'lig&ds (ions cules) coiltains two different donor atoms (site) 
and either of the two ligetis itl the complex is called Ambidentate ligand. OR 
Monodentate ligand co-ordinate with the one donor atom (site) with central metal 

'idn but bind through huo different atoms. Such monudentate ligands are called as 
-+>>*),< " .\ 2 ~ ; ~  2 :  3 , 

Abidedfit; hgand. 

~ ~ a g b t e ;  ion (NO2 ion, SCN ion, CN ion, etc 
"-<-.* 

Linkage isomerism is arising in the compoullds containing ambidentate ligand. 
3 1. 1. VBT involves a number of assumptions. 

2. VBT does not provides quantitative interpretation of magnetic data 
3.  The VBT theory fails to explain colour exhibited by coordination com-pounds. 
4. VBT theory does not predict the relative stabilities of differmt complexes. 
5. The VBT theory does not provides quantitative interpretation of the therrno dynami 

or kinetic stabilities of coordination compounds. 
6. The VBT theory fails to explain whether a complex of coordination number 4 j 

tetrahedral or square planar and cannot be exactly predicted. ' 

7. The VBT theory fails to distinguish Weak a11d strong ligands. . 



32. The splitting of the degenerated levels (d-orbitals) due to presence of ligands i n  a 
definite geometry is known as Crystal - Field Splitting. 

The crystal field splitting energy (A,) depends on; 

1. Field produced by the ligand (Strength of ligand). 
2. Charge on the metal ion. 

v 
33. Solutions are homogeneous mixture of twa or more than two components.Physica1 

state of i) Solute: Solid ii) Solvent: Liquid 
34. The conductivity of an electrolyte at infinite dilution is called limiting molar 

conductivity. The law which helps to determine the limiting molar conductivity of 
weak electrolyte is Kohlrausch's law. I t  states that 'the m 
electrolyte at.  infinite dilution is equal to the sum of the 
respective cations and anions of electrolyte. 

35. The electrode does not participate in the ch 
oxidation or reduction reactions and for the 
Example: Pl&;num (PO electrode, Gold (Au) , . 

Platinum (Pt) electrode is using inHydrog 
36. The order ofihe reaction is Zero order rea 

Unit of rate constant 'K' for zero ordeyficti .. . 

Example: i) Enzyme-catalysed reactions' 
' ii) Thermal decomposition of* gold 

<'" '%,:;;&+ 
Y$** $& 

.+. ;*y\ < ..,, ,; 

2HI AU . ".&;zx,.:e,,- ,,?g:sTi<rthh p&+~, &, 
? ,. +@, - . ..>%&& 

2 %$&,4J >,& $?>? high te@per,atut~2,r, , .v.L 
.. v+.,,~ ,%.. at.3,>' 

,., t? '..? %:k5& ?+. 
. . 

surface at high pressure: . . 

'$;$ -,,. 
.i . ,,:3;* 

* :$ ?&,>, ",.+g:.~ 
,<y r"i - . W*$$$*,' :..; . g ,A>, VI. ,.-$:,, :$ 

., . 
C -. 

/jy!@$;i:p>., &:. 
tq.:-p& &Pi' 

37.';. H ~ O  'tl'- , !!@ii@jj&more eleitr~ne~ative than carbon, therefore; Carbon - halogen (C- A. 
X) bdnils q-L $, in haldalkanes are polar in nature. 

. & 

Carbon'Yf&n bears partial ~ositive charge and halogen atom bears partial negative b . . charge becausesharedpair of electrons are more towards halogen atoms. 

Tinc polarity of C-X bond decreases as the electro negativity of halogen decreases. 
The C-X bond length increases from C-F to C-I. 

b. Toluene reacts with chlorine (Bromine) in the presence of halogen carrier such as Fe or 
I, or Lewis acid as catalyst such as FeCl, (FeBr,), in cold and dark condition gives o- 
chlorotohefie (0-bromo toluene). 





b) Nitration: - With dilute nitric acid at low temperature (298K) phenol yblds a mixture of 
ortho-nitrophenol & para-nitrophenol. 

Dilute HNO, 6 -- QNO'+ 0 

. . . . 

intermolecular Hydrogen bonds associationbetween ni&ogen of one and 
hydrogen of another niolecule is ahsent in N,N-dimethylmethanearnine. 

ii) Direct nitration of aniline yleids tarry oxidation products in addition to the nitro 
derivatives. The amine (-NH2) group is protected by acetylation with acetic 
anhydride. 

iii) Because aryl halides do not undergo nucleophilic substitution with the anion 
folmed by phihalimide. 



-. ~ ,~ 
~ ~ ~ . ~ -~ . . .  ~-.. - - -  - -  -- - - - , - - - - -  ~- ~ - : . - .  -. . 

Starch or cellulose 

1 structure and. 

. ' Mass 0: solute - 
- -= 0.1205 

kfolecular Mass of KI 166 

Number of Moles. of solute 





Time : 3 Hrs. 15 Mins. 
Instructions: 

1. Question paper has FIVE parts. All parts arc compulsory. 
2 .  a .  Part-Acarries 20 marks. Each question carr.ies 1 mark. 

4. Write balanced chemical equations and draw neat labeled diagrams and grap 

d) [Xe] 4f1-145d0-1 6s' . , 

c) Additiolr rcaction d) Condensation reaction 
8. How are alcohois prepared from hdoalkanes? , ' 

a) By treating with concentrated H,SO, 



9.. R-0-R,' where R represent an alkyl or aryl group is the general formula of which 
. . 

compound? 
a) Ether b) Ester c) Aldehyde d) Ketone 

10. The IUPAC name of H-CHO is 
a) Formic acid b) Fomaldehyde c) Methanal ' d)Methanol 

1 1. . In Stephen Reaction. . 

' 

a) Alcohols are converted into aldehydes 
b) Carboxylic acid is convertedinto aldehydes 
c) Nitrile compoundsare converted into aldehydes 
d) Haloalkanes are converted. into aldehydes 

12. Amines are generally in nature. 

., . 
, .>?{?$ >,::$::+. %A>, 

( Halothane, Less, ,.$.? fO~l ami*8$,613~, ... s~..,~?'. Siowest step, 3' -, amines) 
\t ..., ,,@ 

16. ~t 293K ~ : ~ k ? d ~ . , o f  , ,. , ,:. ~-."-:.,> .Ah., . . .~ , . ,c .~y~. .~ ,  N i s  76.48'kbar and Oi is 34.86 kbar temperature, nitrogen gas 
e t z ~ ~ + z , 2 d Z ~ $ ~ ~ ~ > ~ - ~ .  .*::k3 ' "' 

is . . solu%e in wgjer :@a than oxygen. 
17. In a ?@nplex reaction tligrate of reaction depends on *' . '6 %$::*..<?&:;, 

18. ?\Tl;e j.w.iis.. . , tehperature p; at Ghich KMnO, decomposed to 0, is 
_ . j  nli;i:*i &i; 

'*5; ."$$*, r;&,? " .  i;"::i ..-,*<. *&f?"' 19." - . 'G.... :%: . . ,  . u . ~  i:..-.~,.., ;-;biJ@<sd .~ ,. -.$.. ,.*,.:: ,,,- as an anaesthetic during surgery, 
-..,<r 

20. ~ e ~ % i ~ , ~ u l ~ h & ~ l  .,.. chloride will not give precipitate with 
<.;.;>$>>";<>4' 

;.$:~~,,. ~ ' . . ,_i " 
\: 

. . 

Part-B 
Answer any three of the following. Each question carries two marks: 3x2=6 

2 1. Give an example each for natural and artificial Semipermeable membrane (SPM). 
22. Define rate of areaction? What is the unit of rate of reaction? 
23. Using abbreviations of ligand 'en', identify the number of donor sites and -mite the 

f o m l a  of the Ligand. 
24. Arrange the following haloalkanes in the increasing order ofboiling points for: 

i) R-C1, R-I, R-Br, X-F ii) lo-, 2'- and 3' - butyl bromide 



25. Name the products formed when the following compound are hydrolysed with aqueout 
Mineral acids. i) acetal ii) ethylene glycolketal 

26. Mention any two limitations of open chain structure of glucose. 

IV. Answer any three of the following. Each question carries three marks : 3x3=! 
27. In aqueous solution, why Cu* compounds are unstable and Cu+ changes to cult. Wha 

special name is given to such type of reactions? 
28. "The chromates and dichromates are inter c 

medium. " Why? Give chemical equations. 
29. The best use of lanthanoids is Mg-based alloy to 

Name the alloy used and give its composition. 
30. Write the IUPAC name of complex compound Fe 

sphere and counter ion in the complex. 
3 1. How does the magnitude of the A, decides the 

spin complexes. 
32. Name the complex compounds are applicable in 

i) Platinum complex used to inhibit 
ii) El~ctroplating of silver 
iii) Rhodium complex used for the 

kt, 

. %, 

V. Answer any two of the following. Each question carries three marks: 2~3=r 
33. Derive the relation between elevation in boiling point and the molar mass of a non- 

Ic - 
P., - y  s, 

34. Draw a neat labeled diagram of Hz- 0, fuel cell. Write the reaction occurs at cathode oj 

the cell.   en ti on one application of this cell. 
35. Write any two differences between ~a lvan ic  cell and Electrolytic cell. 
36. What is the e f f ec i f  catalyst on Gibbs energy ( A G) of a reaction and equilibrium 

f potential energy v/s reaction coordinate to show the effeci 

Part-D 
VI. Answera g. Each question carries five marks: 4x5=2( 

bideat nucleophiles? Give an example & write the general equation for the 
reaction of alkyl halides with this type of nucleophiles. 

b. Give reason. 
i) The bond length of C-C1 bond is larger in haloalkanes than that in haloarenes. 
ii) Aryl halides undergo electrophilic substitution rzacti~n slowly coinpared to 

benzene. 
3 8. a. Describe the Hydroboration cxidation reaction ofalkene with example. 

b. Anisole react with hydrogen iodide to form phenol, but not methanol. Give reason. 



39. An organic compound A having molecular formula C,H,O gives a white precipitate 
with aqueous Br,. When 'A' is treated with NaOH, compound 'B' is obtained. 
Compound 'B' on treated with CO, at 400k under pressure followed by acidification 
gives, compound 'C' which reacts with acetyl chloride in acid medium to form 'D', 
which is apopular pain killer. Deduce the structure ofA,B, C and D. 
What is the comlon name of Drug D? 

40. a) Explain the preparations ofketones from acetyl chlorides. 
b) Write chemical composition of Tollen's reagent. Name the carbonyl compound answer 

for Tollen's Test. 
4 1. a. Give the equations for the conversions of ethanoic acid to ethanoi 

b. Explain esterification reaction and write the equation. 
42. a. Identify the products X,Y and Z in the following conversion. 

6 acetylatio 

b. Write ~hemica l~~uat ion  for be 
medium? Mention the colouI: 

43.a. Name the nahlrally occurri 
Zwitter ion form of this a - 

b. Water soluble vitamins must b.&uPPlied +i:i.;iz;f:,., re&@-ly in diet. Give reason. Name one such 
->. " .*2$ ' , 2.- 

..1.7.1. .el vitamin. . . .c: .A"..:~. >.* . .-. . 

.~*,.<,..*C,.. l:>, 
... 

. "  .--: 7, 

. ,.+ ,:$::!: .% ,: .~ .., ... s;:..:::; .2.,x-i ,.~ %&. . PART-E 
. . 

VII'. Answer any thregsf the followi#g$~,ach .,..": . question carries three marks: 3x3=9 
44. calculate th$m,0laiit~gf:g.~:2~ wz,,j~xes.c<...c, s . t ,:" , ..L-.. .." . . ycc$:z- ifethanol in 750g of water. 

*a " s,,- 

45. Sol%b$ky of a gas in watez!s 0.00 1m at STP; determineits~enry's law Constant.' 

46. .,;' ~alcuf i te  !,.. the ~ ~ ~ o f t h & c e l l  . . . , -?I . . . ,.. for the reaction: 
,>..i, 8 % .  

[ F  =.96487Crnol-' & log 10' = 5 1  

47. 0.001028M acetic acid solution has a conductivity of 4 . 9 5 ~ 1 0 ' ~  scm". Its hom is 390.5 
Scm2molf Calculate the degree of dissociation of acetic acid. 

48. The rate constant of a certain reaction is 10min" . Calculate half-life period of this 
reaction in Seconds? 

49. The rate of chemical reaction quadruples for an increase of temperature 303K from 
323K. Calwlate energy of activatioa of tile reaction assuming that it does not change 
with temperature. 





, - - -. . ~- 

.~ - . - -  -~ ~ ~ . .. - - -- .- - - ~ -  - 
. - . . .  ,- 

. - ~. ~ 

25. .i)Acetal gives aldehyde and alcohol 

26. Limitations of open chain structure of glucose are 

absence of Free-CHO group. 

27: CU" is more stable than Cu' in aqueous medium because m, 

ii) Ligand for which A. < . are known as weak field ligands and forms high spin 
complexes. 



32. i) Cis-platin is Platinum complex used to inhibit the growth of tumours. 
ii) Solution of the complex [Ag(CN),]- is used electroplating of silver 

iii) Rhodium complex [(Ph,P),RhCl] is used for the hydrogenation of alkenes. 

v 
3 3. For dilute solution, the elevation in boiling point is directly proportional to the molal 

Concentration 'm' of the solute in solution. 
AT, a m 

AT, =Kbm ----(I) 
Where, m= Molality (number of moles of solute per Kg of solution) 
K,= Proportionality constant known as Boiling Point Elevation Consta 

But, 

From equation (1) & (2) 
' ' 

. . 

Where,  ass of solute, . . 

. . 

<.:.; .> * 
,. .. I+. 

'<.>,, .<%.> 

.<?,.~> "<::;,~? 
9: . ;': 

,,.,&acti&n at cathode: O,(g) + 2H*0(1)+ 4e- + 40H-(aq) 
,;:, %.:,<<., '+,&# ' - %  ", r2: .' 

K#@1i6Eti6E4ff"43%:'%' ,..:: p. ::.-$~b*,Oz hel'cell: **.,. *.*, .,,,..- . , 

1, ~6'$~.yide v~-~.,. klectrical power in the Apollo space Programme. 
'..:,$ ?<.. . .'.<? 

2. AutomdEles (on the experimental basis). 
,&? i 

35. . . 

Galvanic cell 1 Electrolytic cell 

Cell convqrts chemical energy of redox reaction 1 Cell uses electrical energy to do chem~cal 
is converted into electrical energy. reactions. 

Spontaneous red-ox chemical reaction takes place N~on-sportaneous chcmical "reaction takes place 
producing electiical current. by passing electric current. 
Electrons flow fiom the anode to the cathode. Electrons flow fiom the cathode to the anode. 

Current flows fiom cathode to anode. Current flows fiom anode to cathode. 



The two electrodes are placed in two different Both the electrodes are placed in a single 
solutions, which are separated by a porous barrier solution. 
or salt bridge. . 
Anode is negatively charged. Anode is positively charged. 

Cathode is negatively charged. 
Ex: Daniel cell, dry cell etc., ------- 

36. Catalyst does not alter Gibbs energy ( A G) of a reaction. 
Catalyst does not alter equilibrium constant of a reaction. But it helps in attaining the 
equilibrium faster. Because it catalyses' the forward as well as the backward reactions 
to the same extent so that the equilibrium state remains same but reached earlier. 

Reaction n"""""""" 
.- ..- Reaction path , F.' '* 

Energy of 
actfvation 

acttvallan withaut 
catalyst 

Reaction 
path with 
catalyst 

- 
Reaction coordinate 

37. a) Nucleophile such as -C=N: and O=N-0- ions attacks the electron deficient carbon atom 
through Different nucleophilic centers. Such Nucleophile is called ambident 

e.  

Example: Cyanides CN-: andO=N-0- ions; etc 
.General equation: R-x ~ ~ ~ ~ z ~ ~ I ~ ~ ~ ~ ~ ~ ~  +R-0-N=O + KX 

R-X + AgNO~(~~~~h~tic) +R-NO, + AgX 
b. i) In haloarenes, the benzene ring undergoes resonance and as a result, the C-X bond 

acquires a partial double bond character. 
ii) Halogen atom attached to the benzene shows - I effect & has tendency to withdraw 

electrons fi-ombenzene ring, ring gets deactivated slowly cornpared to benzene. 
38. a. Alkenes react with diborane to give trialkyl borane, which on oxidation with hydrogen 

peroxide in alkali give alcohol. This reaction is called hydroboration - oxidation. 
During this reaction, boron atom of diborane gets attached to the sp2 carbon carrying 
greater number of hydrogen atoms. 

Example, 
. THF ' 

3CIi3-CH=CH, + (H-EH,), ----+ (CH,-CH2-CH,),B 

Propene Diborane H20 3H202, OH- 1 
3CH3-CH2 -CH2-OH + B(OH), 

Propane- 1-01 Boric acid 



b. When anisole is treated with hydrogen iodide undergoes protonation of anisole to 
forms methyphenyl oxonium ion. 
The bond betweep 0-CH, is weaker than the bond between 0-C,H5 because the carbon 
ofphenyl group is sp2 hydridised and there is a partial double bond character. 
Therefore, theattack by iodide (I-) ion breaks 0-CH, bond to form CH,I. 

39.a 

A B C D 

OH ONa COOH COOH 

6 & O H  

' Sodium 
b 0cocH3 

Acetyl salicylic acid 
Phenoxide Salicylic acid (aspirin) 

2-hydroxybenzoic acid Acetyl salicylic acid Phenol Sodium Phenate 
(Salicylic acid) (aspirin) 

Common name of drug D is Aspirin. 

40. a.Treatment of acyl chlorides with dialkylcadmium, prepared by the reaction of cadmium 
chloride with Grignard reagent, gives ketones. 

b. Tollens' reagent is freshly prepared amrnoniacal silver nitrate solution. 2[Ag(NH3),It 

The carbonyl compound answer for Tollens' test is aldehydes. 

41 .a. 
0 0 H+ A 

// 
0 0 

/ / +  \ C-CH, - H3C-C \ H,C- C, C- CH, 
OH HO' or P,O, A 'Lo/ 

Ethanoic acid ; Ethanoic anhydride 

b. Carboxylic acids arc heated with alcohols or phenols in presence of concentrated 
sulphuric acid or dry HCI gas to givz ester. This reaction b called esterlfication. 

Conc. H,SO, 
RCOOH + R'OH > RCOOR' +H,O 

Carboxylic acid Alcohol Ester 



. . 

,..-I 

. , 

-:<,$ < ,.., . . , v.<,!:".' ... ..., . . . .... 
P1 

' H a*,: ... . 
.o $<,j Y&:-@s& 

-7- 
..?ja:++. , 

b. ,$&iier!isoluble' vita$& niust be supplied regularly in diet ,becriise they are readily 
., ,,,$:/%$$\ $$" .+-,2q;,;-F. $ * 5 p  exg'e~~&i~f~gi$nd cannot be stored in our baby. 

a. :~%,$; ..&, ;< 

~ a t e r s e l u b ~ e  w..j;, vftamins are vitamin B (B,, B, & BJ andvitamin C. 
: , CP 

Q>::$$Y 

c. Cyt~sine,~;~s the nitiogen containiig heterocyclic compound (base) forms hydrogen 
bonds wlth panin& in DNA. 

VII 
44. Mass of solutz=9.2g Mass of solvent =8Og=80X 1O"kg 
Moiecular mass of ethanol C,H,OH) is (2 X 12) + (6 X 1)  + (1 X 16) = 46gmo1-' 

Number of molecs of solute (NB) = Mass of -- - 9.2 = 0.2 
Molecular mass 46 





Degree of Dissociation = - -  
Limiting Molar Conductivity A - 

390.5~cm~mol- '  

= 1.78 x 1 0 - ~ m o l ~ - '  

-47- 



Model Question Paper-5 
Chemistry 

Time : 3 Hrs .15  Mins. Max.Marks : 70 
Instructions: 

1. Question papes,has FIVE parts. All parts are c,ompulsoiy. 
2. a. Part-Acarries 20 marks. Each question carries 1 mark. 

b. Part-B carries 06 marks. Each carries 2 marks. 
c. Part-C carries 15 marks. Each question carries 3 marks. , 

d. Part-D carries 20 marks. Each question carries 5 marks. 
e. Part-E carries 09 marks. Each question carries 3 marks. ' 

3. In Part- Aquestions, fir 
' , 

4. Write balanced chemical equations and draw neat 1 

5. Direct answers to the numerical problems wi 
answer will not carry any marks. 

6. Use log ta5!es and simple calculator if necessary (use 

I.. Select the correct:option from the given choice 
1. which of the' following concentr 

a. PPM b. Mole fractio 
2. The charge on one m 

a. 95647~mol-I d. 94500~mol-' 
3. The complex forme 

M+ ,.. . ~ n l N I l s > , l ' m  2c 
.;: .. "!: 

, ,, .,.;. . 

4. Radioactive decay ;.i of ni;leii&n \,....' ., . . example of 
5 ' 

a. Zero order re&fion . " .  ; . b. First order reaction 
c. second order reaction, . . ' ' d.'half order reaction 

., , , . .;:;,. .:,, ,: 

f the-d-hlokkelement . . . . is not regarded as transition element? 
b. Cd c. Cn d. both b and c 

he incorr6it:stiternent. . , 

.. . ..'.,', ?~ . . . 

: 5a.~igands.can..qctas i +, :' ...,.:r7:l,5 ;, .: :,:.;,.,*,: Lewis acids b. Ligands can act as Lewis base: 
c. iigand.can . , < ~ ' .  .. be unidentate, bidentate and polydendate 
d. ~bident.ate - .i--i ligand can cause chelation. 

7. - c he halogkn exchange method preferred for the preparation of alkyl iodides is 
a.~inkelsteinreaction b. Swartz reaction c. Wurtz reaction d. Wurtz fittig reaction 

8. The product formed by oxidation ofphenol with chromic acid is 
a. Conjugated diene b. conjugated triene 
c. conjugsted diketone d. trihydric alcohol I 

9. The correct order ofboiling points of alcohols 
a.- Pentan-1 -01 > Propan-1-01 > butanol. 
b. butan- l-ol > butan-2-01 > pentan- l-ol 
c. Pentan- l-ol > butan-2-01 > butan- l-ol 
b. buran- 1 -,.! > btrtan-2-ol > propanol 

1.-- - -. - - . - -- 
-48- 



14 10. lodoform test is not answered by 
a. 2-pentanone b. 3-pentanone c. Ethanal d. Ethanol 

11. The PK, Value of trifluoroacetic acid, benzoic wid, formic acid and acetic acid are 
0.23,4.19,3.75 and 4.76 Respectively. The strongest acid amongst them is 
a. Trifluroacetic acid b. Benzoic acid c. Acetic acid d. Formic acid 

12. Amides on reduction with lithium aluminium hydride yield 
Nitriles d. Aldehyde a. b. Amines c. Alcohols 

13 .' Which of ihe following exists as Zwitter ion? 
a. P-nitroacetanilide b. P-nitroan 

14. Deficiency of which vitamin increases blood clotting time . ,  

a. Vitamin -A b. Vitamin-C 
15. The helical structure of DNA is stabilized by 

a. Dipeptide bonds b. hydrogen b 

Fill in the blanks by choosing the appropriate 
brackets: 
(benzenesulphonyl chloride, Unimolec 
chloroquine) 
1 6. Binary mixtures having the same compos~~io 

ach question carries.two marks: 

. . 

. . 

25. ~ o m ~ l e t b  the equation and Name the reaction 

Zn-(Hg) / conc.HC1 

26. Give an example of 
a. Fibrous Protein b. Globular protein 



IV. Answer any three of the following. Each question carries three marks : 

b. Write the unit of Magnetic Moment. , 

29. a: ~ i v e  ~eason:  

3 1. a.  What are Homoleptic and Heteroleptic complexes? 

32. a. What is spectrochemical series? 

34. State ~ohlrausch's Law of independ 

question carries five marks: 

40. a. ~rit&$&lai!&d ,%+ - chemical equation and Name the reaction. 
~enzezk is trkated, with CO and HCIin presence of anhydrousAlC1,. 

b. Describe ~ o l f f  Kishner reduction. 
c. Name the oxidizing agent used in Etard's reaction. 

4 1. a. How is ethanoic anhydride obtained from ethanoic acid? 
b. What is the action of ammonia on acetic acid? 

42. a. Describe Gabriel ~hthalimide synthesis. 
b. How is lo-amine and 2'-amine distinguished by using Hinsberg reagent? 



- - 

43. a. Give any two differences between amylose and amylopectin. 
b. What is peptide bond? How many peptide linkages are in a tripeptide? 
c. Name the sugar unit present in DNA. 

, PART-E 

VII. Answer any three of the following. Each question carries three marks: 

dissolved in 80.2g ofwater. 
[Given &water= 1.86~JSgmol-'] 

47. For the reduction reaction: MnO, to ~ n ' '  
I. Write balanced Ionic equation. 

[Given F=96500C] 





26. a. Fibrous protein- Keratin, Myosin b. Globular protein- Insulin, albumins 

3 equations of potassium dict-~romate manufacture. 

4FeCr204 + 8Na2C03 + 702 8Na2Cr04 + 2Fe203 + 8C02 

2Na2Cr04 + 2 ~ '  -> IVa2Cr207 + 2 ~ a '  + H20 

Na2Cr207 + 2KCI + K2Cr207 + 2NaCI 

28. a. It is an alloy of lanthanoid metal (95%), 5% Iron and traces of C, Ca, S and Al. 
Uses: Preparation of bullets, shell and lighter flint. 

b. Bohr Mag~eton. 
29. a. c ~ Z '  is oxidized to C? , its configuration changes from d4 to d3. 

Mn3' can be easily reduced to Mn2+ resulting in d configuration. 

It does not explain the colour exhibited by co ordination compounds. 
It does not give quantitative interpretation of the thermodynamics or kinetic 
stabilities of Co ordination compounds. 
It does not predict if co-ordination number 4 is tetrahedral or Square Planar. 
It does not distinguish between weak and strong ligands. 

3 1. a. Complexes in which the metal ion is linked to only one type of ligands 

the metal ion is linked to more than one kind of ligands 

b. hexaarnrninecobalt (111) chloride 
32. a. It is a series of arrangements of ligands in the order of increasing field strength. 

Strong Field Ligands Weak Field Ligands 

A , < P  

Form low spin complexes Form high spin complexes 



34. " Limiting molar conductivity of an electrolyte can be represented as the sum of the 

Applications: . . 

36. In a gas phase reaction of the type 

At time t, pi-x . x 

BIJ t at time t, p, - pi-x 

VI. 
37. a. "In dehyrohalogenztion reactions, the preffered product is that alkene which has the 

greater number of alkyl groups attached to the doubly bonded carbon atoms" 

I CH3-CH,-CH=CH-CH, (Pent-2-ene)Major 

CH3-CH,-CH,-CH(Br)-CH, 

I CH,-CH,-CEI,CH=LH, (Pent- 1 -ene)Mino 

b. The objects which are non superimposable on their mirror images are said to be chiral 
and the property is known as chirality. 
Condition:- The chiral molecule should coctain asymmetric carbon atom. 



38. a. Step 1 : Formation ofprotonated alcohol . I 
I 

H H H H H  

H H H H 

Step 2 : Formation of Carbocation : Protonated alcohol loses the water molecule to 
form the carbocation. It is the slowest step and hence the rate determining. 
Step of the reaction. 

H H '  H H Slow H H 
I I I @  H - C - C - - 0 - H  \ 1 18 

7 
H - C - C  +H,O 

I I " I I 
H H 

Carbocation 

Step 3 : Elimination of proton : Elimination of pi-oton from carbocation to form an 
alkene 

H H H H 
I I - \ 

H - C - C @  C = C  ' Q  + H  
I I - / ,&\ &i,P> 

H H H L H 

b. The reaction in which carboxylic acid reacts with alcohol in the presence of conc. 
Sulphuric acid to give ester. 

Conc. H,SO, 
RCOOH+R~-QH .-> RCOOR' + H,O 

39. 
a. Reimer-Tiemdm Reaction: 

phenol on heating with chloroform in the presenc: of sodium hydroxide at 340K, 
followed by hydrolysis ~ i v e s  0-hydroxy benzaldehy& ( ~ a l i c ~ l a l d e h ~ d e )  

OH 
I CHO 

Salic ylaldehyde 

Phenol or, heating with CC1, in presence of sodium hydroxide at 350K, followed by 
hydrolysis gives 0-hydroxy benzoic acid (Salicylic acid) 





Amylose Amylopectin . 

It is a linear polymer It is a branched polymer 

It is water soluble component of starch It is water insoluble component of starch 







Time : 3 Hrs. 15 Mins. Max.Marks : 70 
Instructions: 

1. Question paper has FIVE parts. All parts are compulsory. 
2. a. Part-A carries 20 mar s. Each question carries 1 mark. 'r b. Part-B carries 06 marks. Each question carries 2 marks. 

c. Part-C carries 15 mark:. Each question carries 3 marks. 
d. Part-D carries 20 marks. Each question carries 5 marks. 
e. Part-E carries 09 marks. Each question carries 3 marks. 

3. In Part- A questions, first attempted answer will be considered for awarding marks. 
4. Write balanced chemical equations and draw neat labeled diagrams and graphs wherever necessary. 
5. Direct answers to the numerical problems without detailed steps and specific unit for final 

answer will not carry any marks. 
6. Use log tables and simple calc~lator if necessary (use of scientific calculator is not allowed). 

Part-A 
I. Select the correct'option from the given choices 

1. Almost all processes in body occur in some kind of 
a. solid solution b. Liquid Solution c. Gaseous Solution d. Plasma Solution . 

2. An example of 2- 1 electrolyte 'lii the following'is 
a. IVaC 1 b. CaC1, c. MgSO, d. Al,(SO,), 

a. IF b.2F c.3F d.4F 
4. The unit ofrate of a gaseous chemical reaction is 

a. a t d s  b. L/moVs c. mol/L/s d. s-' 
5. The transition element which does not exhibit variable oxidation states. . 

a. Cu b. V c. Mn d. Sc 

a. 2 b. 6 c. 3 d. 1 
7. The water formed during esterification reaction is removed as soon as it is formed 

because this reaction is 
a. reversible b. iueversible c. redox d. decoinposition 

8. p-nitrophenol is less volatile than o-nitrophenol due to 
a. Intrsmolecular H-bond b. intermolecular H-bond 
c. covalent Bond d. ionic Bond 

9. The relative ease of dehydration of alcohols follows the following order: 
a. Tertiary>secondary>primary. b. secocdary>tertiary>primm,~ 
c. Primary>secondary>tertiary d. secondary>primary>tertiary 

10. Fehling 's solutions A is 
a. aqueous copper sulphate solution b. aqueous copper nitrate solution 
c. aqueous copper chloricle solurion d. aqueous copper carbonate solution 



1 1. carboxylic acids are more acidic than phenols because. 
a. carboxylate ion is less stabiiized than phenoxide ion 
b. carboxylate ion is more stabilized than phenoxide ion 
c. Phenoxide ion is more stabilized than carboxylate ion 
d; Phenoxide ion is less stabilized than carboxylate ion 

12. The process of the cleavzge of the C-X bond by ammonia molecule is Known as 
a. Hydrolysis b. Hornolysis c. Arnmonolysis d. Heterolysis 

13. During diazotization, the nitrous acid is produced in the reaction mixtrure by the 
reaction of 
a. NaNO, & HCI b. NaNO, & HCI c. NaNO, &HNO, ci. NaNO, & HNO, 

14. Deficiency of vitamin C cause the disease called 
a. Anaemia b. scurvy c. Rickets d. Beri Beri 

15. The Nitrogenous base adenine pairs with thymine by 
a. one H-bond b. Four H-bonds c. Three H-bonds d. Two H-bonds 

11. Fill in the blanks by choosing the appropriate word from those given in the brackets: 
-[oxidation, edema, ad, slowest, freons, 5d] 1x5=5 

16. The water retention in the cells of th he people taking a lot of salty food 
causing puffiness or swelling causes 

17. The overall rate' of a chemical reacti - step in a 
reaction. . &?%?$" 'A* 

18. The transition metal series which is incomplete is series. 

- -- 19. The chlorofluorocarbon c o k i b ~ n d s  , ) of  ethane & Ethane are called 
20. Arylarnines get colourexon &age dui to athospheric 

I I 

111. Answer any th question carries two marks: 3x2=6 
2 1. Define mola entien its unit. 
22. Define mo ,. ean example of unimolecular reaction. 

23. what ,. .. . .  arep example of ambidentate ligands. 
24,~xbliiin _ . ... $ h $ , ~ ~ a r t  " ,$ ., ~ . k., ?&ction with an example. 
25. ~ o r n ~ l ' 8 t e  the follb&ing equation and name the reaction. 

. ,~ , ? 

: , <;: ,o . . 
. . 

I' . :<. 

I 

26. Name the two components of starch. 
I 

Part-C 
. IV. Answer any three of the following. Each question carries three marks : 3x3=9 

27. Calculate the spin only magnetic moment of ~ e "  ion. (At. No. of Fe=26) 



30. Based on VB 

' . 31. Giveany three 

. 33. Write any thr 

34. What are fuel 

37. a.Write the me 

..& 



41. a. An acid 'X' reacts with ammonia to give 'Y' which on heating at high temperature gives 
benzamide. Write the chemical equation. Name the compounds 'X' and 'Y'. 

b. Among benzoic acid and m-nitrobenzoic acid, which is stronger and why? 
42.a. Explain acylation reaction of amines with an example. Mention the role of pyridine in 

this reaction. 
b. Beth een aliphatic amines and aryl amines, which are more basic? Give reason. 

-43.a.What is glycosidic linkge? How many glycosidic linkages are there in one 
molecule of sucrose? 

b.What is a protein? Though insulin contains 5 1 amino acids, it is considered as 
protein. Give reason. 

c. Name the hormone responsible for preparing uterus for implantation of fertilised 

. PART-E. 
- .  

VII. Answer any three of the following. Each questioncarries three marks: ' 3x3=9 

44. Vapour preqsure of dichloromethane' (molar mass = 119:5 glmol) and c h l o r o f o ~  
(molar mass-85 glrnol) at 298 K are 200 & 41,5 m H g  respectively. calculate the 
vapour pressure: of the solution prepared by mixing 25.5 g of . . dichloromethane .. . and 40  g 
of chloroform at 298 K. 

45. 1 g of non-volatile solute dissolved in 50g of benzene lowered the freezing point of 
benzene by 0.4 K. The freezing point depression ... constant . of benzene is 5.12 Kkgimol. 

. . 

~al 'culate the molar mass of t ~ i i d u t e .  .- ,  

46. The staadard electrode potential , .. for . Daniel . cellis 1.1 V. Calculate the standard Gibys 
energy for the reaction: Zn(s) + .cu2'(?iq) -zn2' (aq) +Cu(s). ( ~ i v e n ;  ~=96487 '~ lmol ) .  

~- --- 

47. The resistance of 0.1' M KC1 qolution is found to be 520 i-2 and shows a conductivity 
value of 0.248~lcm.Find the ,. value . of cell constant. 

14 -1 48. A first order reaction is found'to .. .. have a rate cpnstagt, . . k=5.5 x10- s . Find the half-life 
of the reaction. . . 

49. The constants of a .reaction at 540 K and 700 K are 0.02 s-l and 0~07 s-' respectively.~ 
calculate the value qf E,(Eneqy of activation). 

. . .  

, 

. . 



Answers 

I. 1. b)liquid solutions 
2. b)CaCl, 

4. a) a t d s  
5. d)Sc 
6. b)6 
7. a) reversible 
8. b) intermolecular H-bond 
9. a) Tertiary >Secondary > Primary 
10. a) aqueous copper sulphate solution 
11. b) carboxylate ion is more stabilised thanphenoxide ion 
12. c) ~ k m o ~ o l ~ s i s  
13. a) NaNO, & HCl 

14. b)Scwvy 
1 5. d) Two H-bonds 

11. 
16. edema 
17. slowest 
18.6d 
19. freons 

111. 
21. Molal depression constant is the decrease in the freezing point of the solvent in one 

molal so1ution:Its unit is Kkglmol. 
22. ~ o l e c u l a r i t ~  of a .reaction is the number reacting species taking part in an 

elementary reaction, which must collide simultaneously in order to bring about a 
chemical reaction. Decomposition of ammonium nitrite is an example of 
unimolecular reaction i.e., NH,NO, + N, + 2H20 

23. Polydentate ligands are the ligands with several donor atoms in a single ligand. NO2- 
or SCN- is an example of ambidentate ligand 

24. The alkyl fluorides are synthesized by heating an alkyl chloridehromide in the 
presence of s, metallic fluoride such as AgF. Hg,F,, CoF, or SbF,. The reaction is 
termed as Swarts reaction. 

R-X + AgF - R-F + AgX 

X-Cl, Br 

H,C- Br + AgF - H,C- F + AgBr 



0 
I I . . 

. . 

C CHO 

Benzoyl Chloride Benzaldehyde 

This reaction is called Rosenmund's reduction 

Amylose and amylopectin. 

Iron (atomic number 26) in +2 oxidation state has d6 configuration and hence there 
are 4 unpaired electrons i.e, n= 4. 
Spin only magnetic moment, 

. ,  . , 
. . 

' - L =  J ~ j = J ~ = ~ = & ~ o  BM 

Transition metals and their compounds show catalytic properties due to their ability 
i) to adopt multiple oxidation states 
ii) to form co_mp_l.ekes. 
Ex: Vanadium (V) oxide in Contact Process or finely divided iron in Haber's 
Process or nickel in Catalytic Hydrogenation. "I 

[Co tion state of cobalt ion is +3 L electronic configuration 3d6. 
Geometry of complex: octahedral. 
Magnetic property: diamagnetic because of the absence of unpaired electron. 
This complex is called an inner orbital or low spin or spin paired complex because 
irier d orbital (3d) is used in hybridisation in the formation of this complex, 
[CQ(EH,),]~+ : Type of Hybridisation is 6sp3 

Orbitals cf co3' ior 



d2s$ hybridised orbitals is of co3+ 

[co(NH,),]" (inner orbital 

secondary. . .  , . 

different spatial arrangement. ' 

-ve deviation 

Inter molecular forces 
A-A & B-B forces A-A & B-B forces 



. . .. . . .  . 

34. ~ u e l  cells are the galvanic cells which convert the energy of combustion of fuels like 
H,, CH,, CH,OH etc., directly into electrical energy. 

Cathode: 0, (g)+2H20 (1)- + 4e- + 40H- (aq) 

Anode: 2H2(g)+401;' -+ 4H20 (1) + 4e- 
35. ~lectrical conductance throughinetals is called metallic or electranic conductinc,e. It. 

depends on nature and structure of the metal, number of valence electrons per atom, 
temperature. (any two factors) 

. . 

First Order Reaction has the rate of the reaction is proportional to 1" power of Ithe 
concentration of reactants. Consider the reaction, R+P 

Rate=-d[R]/dt = k [ ~ ] ' = k  x [R] 
d[R]/[R]=-kdt (integrating both sides) 
In [R] = -kt + I (where, I = integration constant) ------------ (1) 

In [R],=-k x 0 + I( 'at t=O, [R]=[R],=initial concentration of the reactant) 

In [R], =I 

From equation ( 1 ), In [R] = -kt + In [R], (because I = [K],) 

Therefore, rate constant, k = 
t [" t 

It follows a second order kinetics, ie, the rate depends upon the concentration of both 
the reactants. 'The product has an inversion of configuration. 

b) Compounds which rotate the plane polarised light are called optically active 
compounds. The molecule should contain an asymmetric or stereo center to be 
optically active. 

C1 0- N< OH 
38. a. I 

623 K 0 HCl &J 6 +NaO, -> 
300 atm 

b. lnvertase and zymase 





42.a.Aliphatic & aromatic primary & secondary amines react with acid chlorides, 
anhydrides & esters by nucleophilic substitution reaction. This reaction is known as 
acylation. . 

H CH, 
. . Base GI+ I 

C2H5-N-H C-C1 -> C2H5-N-C-&l -C,95-N-C-CH3 + H - C 1  
I I lo 

H 0- 
I II 

H 0 

I .  ~thanamine Y-Ethylethanamide ,& 
,:$$&s':::$, 

.&") .' <p' 

This reaction is czrried out in the presence of a base strongetghan tl&\arnine, l i b  
$? 

."-$fp**:p A?.,, ,..*-%: 

pyridine, which removes HCl so formed and shifts the equilibriE@;&~the ..,.. ... right hand 
\.lll.,.l ~[*& 

side. ~$~,~~,.. , .,..*, ", 
#+ ';.$ )$$>$, 

b.Aliphatic amines are stronger bases than arylamines,g~ue +.%* to presence ?%+~ipositive 
'.. ,'.. . "r::. 

+, &;., 

induct,ive) group i.e., alkyl group. o . .\$t@,. "*i". p,* ,Sf 
-q%>.~ $4 ' 1.- " ..;, .> . . . 'r,&..-, 

,,r.;. y>,, . i.". "..; ,.%. .,.. ; :/".: 
: .s<;sc ,,.. . c.. ., . ...,. 

L: . . ., ,. '< :, . :̂,- . . .> ivr a: 
,,.',, -<6,$-,: ) '  , 

43. a. The two monosaccharides are joined togetherby I. j an oxide lid~&$f&med by the loss of 
a water molecuie. Such a linkage between .,.. p 6.0 , tge2,:b monosacch$ridgunits through oxygen 

?-  :..... ;i 

atom is called glicosidic linkage. ' . c:,2:;ii,, .,,., :. 

ing mol~cular mass 

nsidered as protein because it 
- 

44. Moles ofC 

. , 

\ P,,, = ppx,  + pix2 

But X ,  = 1 - X ,  

= pp - ( p i  - p:)X2 

= 200 + (415 - 200) ' 0.688 

= 200 + 147.9 = 347.9mmHg 



Molar mass ofthe solute = 256 glmol 

..*=1, 
c*. A - 

Given, n=2, F=96487 Clmol and EL, = 1.1 V 

= -212227 J / mol 

= -212.27 kJ / mol 



Model Question Paper-7 
Chemistry ., 

I .  

Time : 3 Hrs .15  Mins. '. Max.Marks : 70 
Instructions: 

1. ~uest ion paper has FIVE parts. All parts are compulsory. 
2. a. Part-A carries 20 marks. Each question carries 1 mark. 

b. Part-B carries 06marks. Each question carries 2 marks'. 
c. Part-C carries 15 marks.Each questioncarries 3 marks. 
d. Part-D carries 20 marks. Each question carries 5 marks. 

-*A,i:c2 ..+.. -.,. , a  . 

e. part-E carries 09 marks. ~ a c h  question carries 3 marks. . 
{$ ' 

*ii 

3. In Part- A questions, first 
4. Write balancedchemical equ 
5. Direct answers to the numerical proble 

answer will not carry any marks. 
6. Use log tables and simple calculator if necessary (use 

. . 

I. Select the correct option from the giv 
1. The unit of molarity is 

a.mol/L b.mol/Kg 
2. Which of the following is th 

. - - - - - - 
c. Zinc electrode p--p--pppp ~ ~ 

. . 3; . Oricharging the 1 , on cathode is converted into 

ol.lision frequency . . 

aximum number of oxidation state ? 
d .  V 

nsin the complex [C& 3- don is 
61 . . . . 

d. zero 
st melting point?' 

a. 0-dichlorobenzepe . b. M-dichlorobenzene 
c. P-dichlorobemene d. Chlorobenzene 

8. In kolbe's reaction the reacting substances are 
a'. C6H,0Na and CCl, b. C6H,0H and CHCI, 

c. C6H,0Na and CG, d. C,H,OH and CCl, 
9. The alcohol that produces turbidity immediately with Lucas reagent at room 

temperature is 
a. Butan-1-01 b. Butan-2-01 
s. 2-Methyl proqan-2-01 d. 2-Methyl propan- 1-01 



10. Name of the reaction is ' COCI QIO 

Benzoyl chloride ~enzaldehyde 

a. Etards reaction b. Rosenmund reduction 
c. Gatterman-Koch reaction d. Stephen reduction 

1 1. Which ofthe following is more acidic? 
a. CH, COOH b. CICH, COOH 

c. BrCH, COOH d. FCH,COOH 

12. Gabriel phthalimide synthesis is used for the preparation of , 

a. Primary aromatic amines b. Primary aliphatic amines 
c. Secondary amines - . d. Tertiary amines 

13. The correct order of the basic streng 
a. CH,NH, > (CH,), NH > (CH,), 

c. (CH,), N>CH,NH, > (CH,), NH d. (C 

14. Which one of the following acids is aVitami 
a. Aspartic acid b. Ascorbic acid 

1 5. In DNA, complementary bases are 

a.A=TandG =C 

.. ..< y.: 
$ 7 ~  ..c.~. .k ' 

,,4%SkF & x*:; \ 

Fill in theblanks by .& c h o o s i . n @ t ~ & ~ ~ ~ ~ r d ~ ~ i a t e  vvb .? .G*~?,,% Gg,.,,z.- dd s~sJ from those given in the brackets: 
[~iama~netic,~zeotro~,~@;~jeu$f-first .....4n, I &&&,'~arama~netic, Pyramidal, 2-Chloro- 
2-methyl propane] .,,:j.",.L., +, Y.:s,~:~~$> .P5ic\i ~ s ,  T@~S.. w c.6p . . lx5=5 

,. . .: 

16. A liquid rnixw.$liich . , boiizqttconstant ,; .: ,,.:~>: .-.. , . temperature without undergoing any change 
in the ~ o m p o ~ ~ ~ i o n  ,,:, *,; ,A+.;!. is,,,called ,:.,, d.x.. -',.,$,., . .\W 

' " ~ . ~ * . - ; l ; ~ j - 2 .  - ..I,:-, .'- \ .; '..x-: q.,<;. 
17. Inversion<of . r cane-sugar aiZI!acid q ~ s  hydrolysis of acetate are examples of 

h?F reactio$: ,.@ 
a,>..' 

,56.,, "&:. ..: "̂c" 

18. CU" :, . is Piramagnetic  file zn" is. 
: .1"! 19 f u p ~ e ' h  

. , .qns;&'g$grtiary butyl chloride is , .'. ,.>. .. ?.::<,J ;,,?; .;, :;;; -':::;~$cd>p$:J::) 

20. The gebrnetry ofT?&ines is . . 

." , .,, :.& ,:.:.- y ,  ' .. . . . . . . . , .:. , ,. ... ~",. - . . , ,,* ,,,,..,' . . . . . . 

,,'\ 

part-B I . .  

Answer any three of the following. Each question carries two marks: 3x2=6 
2 1. State Raoults law of relative lowering ofvapour ~ressure. Write its mathematical form. 
22. Draw a graph of potential energy versus reaction coordinate to show the effect of catalyst 

on activation energy? 
23. What are Homoleptic complexes? Give an example 
24. Name the organic'product formed when chloroalkane is heated with sodium iodide WaI) 

in dry acetone. 
i. U'rite the chemical equation for the above reaction. 
ii. Name the abovc reaction. 



25.. Complete the equation and name the reaction. 7 

26 . Name two hormones used to treatment ofAddison's disease. 

Part-C 
IV. Answer any three of the following. Each question carries three marks-: ' 3x3=9 

27. a. Give reason transition metals and their many compounds act sts. 
b. Between Sc3' and Cu " ions, which is colourless? 

28. Explain the preparation of potassium perm 
equations. : 

29. Write any three differences . . between lanthanoids 
30. a) Write the IZmAC name of [Cr(NH3l3 (H,O) 

1 .  

b) . Give . the facial (fac) and meridional (mer) $:,, isomeric ,.. structur 
. .. 

3 1. According to: VBT, explain hybridigati d magnetic property, of 
[co(NH,),]~' ,ion. 

V. Answeranytw 

. .. 
.,~ . 

tl. .,,? 
., . - .. , :>, .. a ,  Pai-t-D 

VI. Each question carries fivemarks: 4x5=2( 
with the molec-ulai formula (t) C,H,B~ under goes 

hydroly~is-to form (A) C,H,OH. Give the structure of 'A' and write the mechanism of 
the reaction. (3 + 2) 

b) Explain fittig reaction with an equation. 
38.a) .What is lucas reagent? How would y ~ u  disthguish primary, secondary and Tertiary 

alcohols by using lucas reagent (3 + 2) 
b) Explain williamson's ether synthesis with an example. 

39.a) How would you prepare phenol from cumene? Give equation. (2 + 2 + 1) 
b) Explain kolbe's reaction with equation. 
c) 'Write the chemical name (IUPAC name) of picric acid. 



I 

40. a) Identify A, B and C in the following reaction. 

Cone ACI 
A'- 

Alto. AICI, 

b) What is esterification reaction? Give an example. 
4 1 .a) Explain the preparation of carboxylic acid using Grignard reagent. 

(2 + 2 + 1) 
b) Explain conversion of benzoic acid to benzamide with equation. 
c)The Pka value of 4-methoxy benzoic acid is greater than 4-pitr 

among them is stronger acid. 
. . 

42.a) Explain Hoffmann bromamide reaction with example. . . . 

b) How do you prepare benzene diazoniwn 
c) Give reason; aromatic amines are weaker b 

43.a) Write the Haworth structure of Sucrose. 
b) what is Fibrous protein? Give an example. 
c) Name the disease caused by the deficien 

c,;:',':~ . , 
.I- ."it% 

. . PARTT* .(~~oblk$,f~3:, 
(T, \I": ... . '. '*#*,j.:.. 

;.;;r 
"+.,"* , : -.,,. _l:<,:* ,,*,,....,. , 

VII. Answer any three of the following. E ~ e h  qud&n fht:iWi:$Kfee marks: 3x3=9 
44. The vapour pressure of ethgadl dS ~'ay.~+::,i, and methbol are 44.5- and 88.7 mm of Hg 

".*%$.. .* 

respectively. A solution is prepgfI*by m i x i 3  60g of ethanol and 40g of methanol. 
< ,%* -%$w., 

-- Assuming the solution @@~&al di&date t&ivapoy of the solution. 
,-@ -e2q$hC27+ 

45. The boiling point .of$$pzeq$ is 3 5 3 : ~ f  When 1.8g of non-volatile solute was, 
'T~*$l.&h 

dissolved in 90g b f  benzkve+&e boiling point is raised to 354.11 K. Calculate the molar 
\&-&, ,*&;ti., . 

mass of the s%]utii: K, fo;'ignzenc .G,+-,. is 2.531Ckg/mol. .;gi+:*, $:' . . 

46. A solution O ~ ; N ~ P O  a(1A?r;g1%9.?iT~.2iii4';;1i. )-:is electcblysed - bet~een~latinm'electrodes using,a current of 5 
ampere,$ for'36@$$$fi<m&mass of nickel is deposited at the cathode? [molar mass 

?>% 

of Nf@5 8 :7 g r a w o ] , ]  . ,$ 
: i 

,>?: ... >. ..- * 

47. , ,~~$lcul~te  the EMF ofthecell for the reaction. Mg + 2Ag + 4 Mg 2+ + 2Ag 
, , '3.: 

.?,.."<.+ . <.>,. ,yt,G. 9.';' .-.~?~.:.;,; , ; ?- ,3 .$Q+ 0 + 
IvenY&<&$g /Mg = - 2.37V, E Ag /Ag = 0.80V, '>i' .,, .: ;;=; ,-., .i",: 6: ~;:, . ..,;,; 

-t,;; ?.;:\ . . .~.% 
,... 

., ,.,... ,">>' 
, &"%.. .*,\ <? 

<7$9+ ,= 5 ' 

[~g;;:~\?,j, 0.00 1 M, [ A ~ Y  = 0.000 1M' and log 10 = 51 
c!+~<.c yb' 

48. ~'reactioh is first order i n ~ a n d  second order in B. 
i. write the differential rate equation. 
ii, Howis the rate of the reaction affected when Concentration of B alone is increased to 
' three times? 
iii. How is the rate of the reaction affected when The concentrati.cn of A as well as B is 

doubled? 
9 The rate constants of a reaction at 300K and 400K are 0.034 s-' and 0.136 s-' 

respectively. Calculate the value of a Ea (R=8.3 14~-'mol"). 



Answers 

2. a) Gold Elect rode 
3. a) PbO, 
4. d) Activation Energy 

3 

5. c)Mn 

7. c) P-di Chlore Benzene ,< .:ai--l .b..le- .', 
,*,:*.,>:.s -,:: 3 . . 

8. c) C, H,ONa and CO, < 
A?-. 

9. c)2- Methylpropan-2-01 , 

19. b) Rosenmund Reduction 

16. Azeotropes . . 

1 9. 2 - ~ h l o r o - 2 - ~  

33 
LL. IZea- n g g - m I  - 9 - 9 -  - - . - I  

Reactton path 
pat- --  

F-. 



IV. 

23. The Complexes in which only one kind of ligands coordinated with metal in the 
complex. 

Ex: [Fe(CO),] or [Ni(CO)J 

Or K4[Fe(CN),I 

Dly acetone 
24. RCl+NaI RI + Nacl 

Finkelstein ~eac t ion  

CHO 25. 
. . 

Etard's Reaction , 

26. Gluco corticoids and Mineralocorticoids 

27. a)The Transition Elements and their co 
i) Variable .Oxidat,ion state&,,, :::q3! ?,, ,*.. 

'z& -, ,.. .. *S 

ii) Large surface area foradsorpti8fi,~f reactagt rnole&les. 
,&;$&>;~-v;.~ %::$:;.? 

. . iii) -  he presence of&Fom@fklyfill&&gpdially -&- *. . . ~ .- p~--p filled d-orbitals . ~ 

,;&**$?a 
?I) SC" due to absence ofapaig& electrons. 

4g:$k.2~ b, 
," *,.. p:I"g;>:.> *;*. 

%&<,,& , 
-*5%%%-, y&&$, 

C;4,"..'.. 

28. Step 1: Pfiolusite . .,: is .-; ., powde;e$;hnd hsedwith KOH in presence of KNO, as 
.;.;;":;&$;~>. <+".9. 

4 oxi  age&^ for& ~otassium manganate. : 
", 

. , .#,.:' ,.,. i.' 2 ~ n 0 ,  + ~KO& + 0, -*2K2Mn04 + 2H20 <:'-. ,*; ! .. . 
;@' ' 

, ... .8tep$2: :-.: The ~ d ~ ~ s i i i k t  Manganate under goes disproportionation in acidic 
. .  .,:';. ,;' 

'7 . . .  
.: .. ...:,,..,+, i?.: Neutrql medium to give permanganate. . . .. . . 
. :*$$r{ ,;.> ;> $$,;& ;-,, :., " * . . ,,,. , 

, .  .. .,.,. , e:Gw ;a:?,;g@:&gg " - 

" . 3  
-2 + 4K' -*2Mn0,'+ MnO,+ 2H,O . . <$: ,?,,".. 

.. ..,;;.:. ..- ;, ?&>. s 4 

~he'*$?&pl-p solutio~l so obtained is concentrated to get dark purple crystals 
. .i.,,..:'" KMnq: ‘  A ,, 

I 
. . 

29. I 

Lanthanoids Actinciids 

1). Electrocs enters into Af - orbitals Electrons enters into 5f - orbitals 

2) They are non-radioactive except Pm. All are radioactive. 

3) Lanthanoid contraction is lesser Actinoid Contraction is greater 

4) Binding energies of 4f- electrons are higher Binding energies of 5f - electrons are lesser. 



configuration : [Ar] 3d64s0 
Valence Orbitals: C03' 

The Complex has octahedral geometry and is diamagnetic because of the absence of 
unpaired electrons. Since the inner d-orbital (3d) is used in hybridisation. The 
Complex [CO(NH~),]+~ is called inner orbital complex or low spin complex or spin 
paired complex. 

32. In Coordination compound metal exhibit 2-type of valence 1 '- & 2'-~alenc~. 
1' -Valencies are ionisable and represents, the oxidation state of a metal. 
2' - Valencies are non-ionisable and represents co-ordination number. 



lo-~alencies are satisfied by anions. 
2'-Valencies are satisfied by both neutral and anions on molecules called ligands 
1 - Valencies are not fixed 
2' - Valency is fixed as the coordination number is fixed 
1 O - Valency i: non- directional 
2 -Valency is directional in spacr: which leads to definite geometry to the complex. 

33. Binary liquid mixtures having the same composition in liquid and vapour phase and 
boil at a constant temperature are called azeotropic mixture. Azeotrr~fiRg*is formed by 
positive deviation from Kaoult's law is minimum boiling point a&&troje. .. .. 

.&&. . .... "i.. 

Ex: Mixture of Ethanol and Acetone. .s9 *,.~ ,:%?? ,.:,,,,,I., .?:. ., 
, 

.. . /ST$ .xc:j%. .>: ., 
. . ,  .:, 
j;: ... 

. ' .~*;:,$'. .4- 
.,;??$ 
...-,'.a 

%. .,,. 

34. It is the conductance of all the ions produ 
one .mole of an electrolyte. It is denoted by A 
condilctivity by the equation. 

K 'A = - 
" . C  

. . 
_-p-p.-- 

ythecombustion of Hz as a fuel. 

The electrode reactions are as shown below: 
At anode: 2Hz(g) + 4OH-(aq)+4HzO(l) + 4e- 

At Cathode : Oz(g) + 2H,0(1) + 4e' -+40H(aq) 

, The overall cell reaction is 2H, + O,(g) -+3,Hz0(1) 

The cell runs continuol~sly as long as the reactants are supplied. 

36. Consider a first order reaction 
R+P. 





Mechanism of Hydrolysis 
Step I: 

CH3 CH3 
I slow - I 

H3C- C - Br C+ 0 
-1 Br 

I H,C/ ' CH, Bromide ion 
CH3 

tertiary butyl bromide tertiary butyl'carbocation 

Step 2: 
- 

CH3 

Nucleophile 

b) It is a characteristic reaction of Aryl h olecules of aryl halides 
react with sodium metal in dry ethef?ggi 

<,.s5: ?,. 
,">.. ,a-..<.,+. 

3 8. a) Mixture o ~ ~ h h y d o n s  onC. HC1 is called Lucas reagent 

1 O- ~ 1 c o h o l ; t l u ~ ~ s X e a ~ ~ n  e~L.ssd3:= bidity will not be observed at room temperature 
2'- alcohol + Lucas Reag&t Turbidity appears after 5 minutes 
3 O- alcohol + LUC& ~ e a g e n t  Turbidity appears immediately 

..,,. ..,, . , <., .  ,~ >:> 
>: \.+ ",:, .\&; .:{,.> ~ ~,~!~:2~;:~.~ $#,, :+T+- 

**, --- .:>,? $<::<&.,:%?<,>:. 
\ ,.,. . .;,.. ,.. , ?,:W?;$.<"':: ' '  

b) Ii'is;i-$-eadti~npf . : I:s.<, converting . . 

~!ky'l'&ilide , a,2y:.,: in to ?ether by treating with sod or pot alkoxide 
,: ., , .. 

I 

R -x+R'ON~ -) R - 0 - R 1  +NaX 
Ether . 

Ex :CH31+ CH, ONa -> CH,- O - CH, + NaI 
Methoxy methme ' 



~ ~., .~~ - ...,. .. ~ . , ~ ..-~ - .-.-. . . . 
~ - 

39. a)  On heating cumene with air on 0, , gives cumene hydro peroxide which on acid 
hydrolysis gives phenol & acetone 

C"3 CH3 
I I 

H3C-C-0-OH 

b) It is a reaction between an alcohol & a carboxylic acid in presence of Conc. H,SO, or 
dry Hcl giving pleasent smelling ester. 

-81- 



Conc.H2S04 
Ex : CH,COOH + CH,OH .-> CH,COOCH, 

- H20 
Ethanoic acid Methanol Me thy1 Ethanoate 

4 1. a) Grignard reagents react with solid CO, (dry ice) to form salts . of . sT;,i:v:3% carboxylic aclds 
,;,.:,. .,,. 

-which on acid hydrolysis gives carboxylic acids. . . 

,. . .;:; ij iiv 
: a ,  

R-CO-NIf; + Br, + 4 h a 0 ~ ,  3 R-NH, + 2NaBr + 4NqC0, + 2H20 
h i d e  lo- amine 

Ex: R-CO-NH, + Br, + 4NaOH,- R-NH, + 4Na$03 + 2H,O 
Acetarnide Methanamine 

b) Benzene diazonium Chloride can be obtained by treating aniline in an ice cold. 
Solution of sodium nitrite in dil. HC1 



NaNO, + HC1 
C6&NH2 C,H,-N=N-Cl + H,O 

0 - 5 ' ~  > 
Aniline B enzenediazonium 

chloride 

c) Due to electron with drawing nature of benzene ring. 

43. a) Haworth ring structure of sucrose 

VII. 

. . 

X, Mole fraction of Ethanol = 
1.304 

= 0.5 107 
. 1.304 + 1.25 

X, Mole fraction of methanol = 
! .2$ 

= 0.4893 
1.304 + i .25 





48. i) Differential rate equation 
Rate r =  K[A] [B]" ............... (I) 

ii)On increasing the concn. ofB three times 
Rate r2 = K[A] [ 3 ~ ] ? .  .............. [a 

. 
ie .Rate increasing 9 times 

iii)When the concn. of both A& B are increased by two times 

rate r3 = K [ ~ A ] [ ~ B ] ~  . 

ie. Rate increasing 8 times 



Model Question Paper-8 
Chemistry 

Time : 3 Hrs. 15 Mins. MaxcMarks : 70 
Instructions: 

1. Question paper has FIVE parts. All parts are compulsory. 
2. a. Part-Acarries 20 marks. Each question czirries 1 mark. 

b. Part-B carries 06 marks. Each question carries 2 marks. 
c. Part-C carries 15 marks. Each question carries 3 marks. 
d. Part-D carries 20 marks. Eachquestion carries 5 marks. 
e. Part-E carries 09 marks. Each question carries 3 marks. 

3. In Part- Aquestions, first attempted answer will be considered for awarding marks. 
4. Write balanced chemical equations and draw neat labeled diagrams and graphs wherever necessary. 
5. Direct answers to the numerical problems without detailed steps and specific unit for final 

answer will not carry any marks. 
6. Use log tables and simple calculator if necessary (use of scientific calculator is not allowed). 

Part-A 
I. Select the correct aption from thc given choices lx15=15 

1. At a given temperature, osmotic pressure of a concentrated solution of a substance is 
a) Higher than that of a dilute solution b) Lower than that of a dilute solution 
c) Is same as that of a dilute solution 
d) Cannot be compared wit11 osmotlcpresswe of dilute solution. 
--- - - --- -- - -- - - 

2. o n  charging the lead storage battery, PbSO, on cathode is converted &to 
b)Pb ' a) PbO, 

I 

c) PbO d)PbS . 
An electrochemical cell can behave like an electrolytic cell when 

a) Ece,i= 0 b) Ece, ,  > Eext c) Eext> Ece, d) 'cell = Eext 
The role of catalyst is to change 
a) Gibb's energy ofreaction b) Enthalpy of reaction 
c) Activation energy of reaction d) Equilibrium constant. 
The paramagnetic1 coloured ion among the following is 
a) T?', b) Cu' c) znZ' d) S c3' . 
The solution of the complex K,[Fe(CN),j in water will 

a) Give the test for K ions b) Give the test for ~ e "  ions 

c) Give the test for CN ions d) Not give the tests for all the above ions. 
Phosgene is commonly known as 
a) thionyl chloride b) Carbonyl dichloride 
c) Carbon dioxide and phosphine d) Phosphoryl chloride. 
Acidic nature of alcohols decreases in the order 
a) l o >  2' >3O b) 3' > 29 > 1" c)3O > l o  >2O d)2" >1°>30. 
Phenol reacts with zinc dust to give 
a) Benzene b) Benzaic acid c) benzaldhyde d) Culnerie. 



- -. ~~~. ~ - ~ , , . . . - - .  .~ - 

. . 

10. Aldehyde which does not undergo cannizzaro reaction is 
a)HCHO . b) CH,CHO 

c) C,H,CHO - . . . d) All the three (a),(b) &(c). , 

11. Aromatic carboxylic acids do not undergo which of the following electrophilic 
substitution reaction? 
a) Nitration b) Chlorination 
c) Sulphonatjon d )  Friedel-crafts reaction. 

12. Which ofthe following amines cannot be prepared by Gabriel synthesis 
a) Methanamine b) Ethanamine 
c) Propanamine d) Aniline. 

13. Primary,secondary and Tertiary anlines can be distinguished by 
a) ~chiff 's reagent b) Fehling's reagent 
c) Tollen's reagent d) Hinsberg's reagent 

14. Which of the following does not have glycosidic linkage? 
a) Sucrose 6) ~ r n ~ l o s e  c) Galactose d) Maltose 

15. Which of the following nitrogenous bases is not present in DNA 
a) Uracil b) Adenine c) Cytosine d) Thymine 

Fill in the blanks by choosing the appropriate word from those given in the brackets: 
[ Lanthansids, 9, Nitrogen*, cjarbocation, 3q Plane of symmetry] 1x5-5 

16. Van't Hoff factor for potassiumsulphate ,if it undergoes dissociation completely is ----- 
-1 3. Fora reaction A+B, Rate law expression is given by Rate = k [ ~ ] ' .  When concentration 

--- ------ -. - - - - - - - 
ofthe reactant is increased by three times then rate increases6y--:-- times.- - - 

18. The elements in which electrons are progressively filled in 4f orbital are called-------- 
19. Meso compounds are optically inactive due to ----------- 
20. The gas liberated - whkn ethyl -. amine reacted with HNO, at low temperature is --------- 

Part-B 
Answer any three of th g. Each question carries two marks: 3x2=6 

2 1. state Henry's lay.give its mathematical form. 
22. Write any two differences between order and molecularity of areaction. 
23. What is heteroleptic complex? Give cne example. 
24. Explain Finkelstein reaction with an example. 
25. How do you prepare an aldehyde from acid chioride? Name the reaction. 
26. Write the Haworth structure ofmaltose. 

Part-C 
A~rswer any three of the following. Each question carries three marks : 3x3=9 

27. What are interstitial compounds? Write any two of their characterstics. 
28. Write the balanced equations for the reactions involved in the preparation of i(,Cr,O, 

from chromite ore. 
-- J I 



- 
29. What is lanthanoid contraction? Mention two consequences of lanthanoid contraction. 

I 30. State any three poitulates of Werner theory of coordination compounds. 
31. Explain the hybridization, geometry and'magnetic properties of [coF,]' ion using 

1 VBT. 
32. What is geomztrical isomerism in coordination complexes? Write the structure of cis 

and trans isomer of [Pt(NH,),CI,]. 

V. Answer any two of the following. Each question carries three marks: 2x3=6 

33. Name any two colligative properties. On what factor the value of colligative property 
depends? 

34. Draw a neat labeled diagram of H,:O, fuel cell. Write equation for cathodic, anodic 
reactions. 

35. Mention any three factors on which conductivity of an electrolyte solution depends. 
36. Derive an integrated rate equation for the rate constant of a first order reaction. 

Part-D 
VI. Answer any four of the following. Each question carries five marks: 4x5=20 

37. a) Explain S,, mechanism with an example. 

b) What is (i) Chirality? 
(ii) Racemic mixture? 

38. a) Write the mechanism of $:h catalyzed Xehydrition of ethyl alcohol to ethene. 
b) How do you convert phenol to 2 - ~ ~ b r o x ~  benzoic acid? Write the equation. 

- - -  - 

- -39.' a) HOG is p h e n ~ m ~ ~ c t u f $ % T  c ~ ~ ~ e p r o ~ ~ s s ?  E%FlGf 
b) Name the main product formed in the following reaction. 

i) (CH,),ONa + CH,C1 -+ 

ii) 

40. a)Name the product obtained in the addition o~alcohols is to aldehydes. What is the role 
of dry HCl in this reaction 

b) Ketones are generally less reactive towards nucleophilic addition reactions. Give any 
two reasons. 

c) Which is the product formed when sceione undergoes ' I Y O ~ ~  -~ishner  r e d u c t  I 
41. a) Explain decarboxylationreaction with an example. 

b) Among formic abd  and acetic acid which is more acidic and why? 
c j Complete the reaction. 

32. a) Find 'A' and 'B ' 
N"3 

2CII $1 
H5C6-CH2-CI A B 



b) Explain how does aniline reacts with bromine water, write the equation. 1 /I 

43 .a) How many primary and secondary -OH groups are present in a glucose molecule? 
b) What is zwitter ion? Write its formula. 
c) Give an example for water soluble vitamin. 

c) Arrange following compounds in the decreasing order ofbasi c strength in aqueous 
solution: 

' CH3NH27 ( ~ ~ 3 ) 2 ~ ' 7  (CH3)3N7 NHj . 

PART-E 

l i~ 

{I !I 
.I 

1 1 

VII. Answer any three of the following. Each question carries three marks: 3x3=9 

44. Vapour pressure of benzene is 200 mm of Hg. When 2 g of non volatile solute is 
dissolved in 78g ofbenzene, benzene has avapour pressure of 195 mm of Hg. Calculate 
the molar mass of solute.(molar mass ofbenzene =78 glmol). 

45. One gram of sucrose (Mol.mass 342glmol) is dissolved in lOOmL of solution at 
25°~ .~a l cu l a t e  the osmotic pressure.(R= 0.082 I; atm rnol-'R') 

46. Calculate the emf of the cell in which the following reaction takes place and represent 
the cell. 

- Ni, + ~ A ~ + ( o . o o z w  + ~i~+,.,,~,, + 2Ag,, ( ~ i v e n  EO,,, = 1 .O5V) 

47. A', for NaCl ,HCI and CH3COONa are 126.4,425.9 and 91.0 S cm2mol-' respectively. 

Calculate A?, for CH3COOH. 

48. The rate of a particular reaction doubles when the temperature changes from 300 K to 
3 1 OK. Calculate the energy of activation of the reaction.(Given R = 8.3 14 J K-' mol") 

49. A-first order reaction has a rate.-constant 1.1 5x 1 o5 $'.HOW lang will 5 g of this reactant 
take to reduce to 3g? 



Answers 

I. 1. a) Higher than that of a dilute solution 

cj Activation energy of reaction 
a) ~ i ~ '  
a) Give the test for K+ ions 
b) Carbonyl dichloride 
a) 1°>20. >3O 
a) Benzene 
b) CH3CH0 
d) Friedel-crafts reaction. 
d)Aniline 
d) Hinsberg's reagent 
E) Galactose 
a) Uracil 

18. Lanthanoids a 

4-97 -Plane of symmetry - - - -- --- - - - - - - - - - - - - - -- 

20. Nitrogen 

2 1. The partial pressure of the-gas in vapour phase@) is proportional to the mole fraction(x) 
ofthe gas in the solution. 
p=K, x 

22. 
Qrder of a reaction Molecularity of a reaction 
1. It is the sum of the powers 1 .The number of reacting species 
of thd concentration of the collide siinultaneously to bring 

1 r,eactants in the raie law I about areaction is called I 
expression. molecularity of a 
2.It can be a whole number or 2. It is always a whole number. 
fraciion or zero I 

It is'experimentally 3.It is a theoretical value ' 

1 determined value. 1 
Any two differences 



Heteroleptic complexes are the complexes in which metal is bound to more than one 
kind of ligands. 
e.g: K,[Fe(CN),Cl,] or [Co(NH,),Cl,]' or any one other example 

In Finkelstein reaction, iodoalkanes are prepared by the reaction of alkyl chlorides or 
bromides with sodium iodide in dry acetone. - ' 

e.g : dry acetone 
CH3Br + Nal - CH31 f lVaBr 

A 

Acid chloride is hydrogenated over Pd on BaSO, to give an aldehyde. 

Or H2 

R- CO- CI + R- CHO + HCI 
Pd -BaSO, 

Rosenmund reaction 

Interstitial compounds, are the compounds ed when small atoms like H, C or N 
are - -- trapped -- -- inside - - - the -- crystal - - -A- lattice - - of .- metal -- - - - -- 

Their characteristics: 
i) They have high melting points, higher than those of pure metals 
ii) They are very hard 
iii) They retain - -- metallic - -. - - - - conductivity .- 

iv) They are chemically inert. 
(Any two characteristics) 

4 FeCr,O, *+ 8 NqCO, + 7 0, + 8 NqCrO, + 2 Fe,Q, + 8 CO, 

2 NqCrO, + 2 H' -+ N%Cr,O, + 2 Na' + H,O 

NqCr,O, + 2KC1-+; K2Cr20, + 2NaCl 

The overall decrease in atomic and ionic radii from lanthanum to lutetium is called 
lanthcanoid contraction. 

Its consequenc,es: 
i) Simiiarity in atomic size sf elements of secorld and third tramition series. 
ii) The separation of lanthanides in pure state becomes difficult. 



Postulates of Werner's theory: 
i) Central metal atom in the coordination compound possess two types o 

valencies.They are primary valency and secondary valency. 
ii) Primary valency is generally ionisable, secondary valency is non-ionisable. 
iii) Primary valencies are satisfied by negative ions, while secondary valencies ar 

satisfied by neutrsl molecules or negative ions called ligands. 
iv) Primary valency is non-directional; where as secondary valency is directional and it 

gives definite geometry to the complex. 
(Any three of the above postulates) 

Electronic configuration of colt - [Ar] 3d64s0 

3ci 4s 
In the presence of F- ,3d electrons do not pair up 
sp3d2 hybridised orbitals of co3' : 

[coF,]~- : 

I T L I T L ~ . ~ I M ~ T L ~ M ~ T S I  . 

3cl sp3d2 
Magneticproperty~pa~amagnetic _L - 

Geometry: Octahedral 
32. Geometrical isomerism is isomerism which arises in keteroleptic complexes due to 

different possible geometric arrangements of the ligands. 

cis trans 

33. Colligative properties: 
i) Relative lowering of vapour pressure 
i i )  Elevation in the boiling point 
iii) Depression in the freezing point 
iv) Osmotic pressi!re (ally two) 



Cathode: 0, + 2H20 + 4 e- --+ 40H- 

Anode: 2H, + 40H- + 41120 + 4 e- 

35. i) Nature of electrolyte 
ii) Nature of the solvent and its viscosity 
iii) Concentration of the 
iv) Temperature Any three 

36. Consider afirst 

Integrating j d  this equation,we get 
ln[R]=-kt+I ------------------ (1) 

when t=O, R = [KIo, wheie R = [RIo, where [RIo is the initial concentration of the reactant. 
Therefore, equation (I) can be written as 
In [RIo = - k(0) + I 
lr, [Rjo = I 

Substituting the value of' I' in equation (1) 

In [R] = - k t  + ln [RIo 



VI. 
37.(a)The S,1 mechanism is a two step process, first one being the slow where formation of 

carbocation takes place and the rate determining step.In the second step attack of 
nucleophile to the carbocation takes place. 

Step-1 

"3C, JH3 slow 

C- X CH3 -+ X- 

"3C 
H3C tert.butyl carbocation 

tert.butyl halide 

CH3 -k 0-H C-OH 

n3c4 

tert.butyl alcohol 

The reaction follows first order kinetics.T ction is independent of the 
concentration of nucleophile. -<,+- 

(b) (i) The property of a molecule to have non super imposable mirror image is called 
chirality. 
(ii) A mixture containing two enantimers in equal proportions will have zero 
optical rotation is called raciinic mixture. 

(a) 
Step 1 : Formation of protonated a!cohol 

H 14 
I I n Faa 

H H H  
1 1 1  

--C -- i) . --H + H' 4 . H - C  -c-Q+ - H  

ti 
1 1  
H H 

Protonated alcohol 
Step 2 : Fornlatior, of Carbocation. It is slowest step and rate detennining step. 

H H M  H H 
I I I +  Slow 

.. 
I I  I 

H-C --C --H -. H-c -c*+ :Q -H 
I 1  
H H 

I 1  
~H H 

I Step 3 : Formation of ethene by elimination of proton. 
- - r7--T' . 1 



(b) When phenol is treated with NaOH forms sodium ,phenate, which on 
treatment with carbon dioxide and on acid hydrolysis gives 2-Hydroxy benzoic 
acid or salicylic acid. 

ONa 

(i) C02,413K, 6-7 atm 

, (ii) H + b C O O H  

Phenol Sodium phenate 2 - Hydroxybenzoic acid 
(Salicylic acid) 

39.(a)Cumene is oxidized in the presence of air to cumene hydroperoxide. It is converted to 
phenol and acetone by treating it with dilute acid. 

CH3 CH3 
I 

H3C-CH H3C-C-0-OH OH I:: $ -k CH&OCH3 

/ 

cumene cumene hydroperoxide Phenol 

(b) i) Tertiary butyl methyl ether. *' Y 

ii) Diethylether. 
40. (a)Acetal 

-- - 
Dry HC1 protonates <he oxygen atom and increases the electrophilicity on carbonyl 
carbon. 

(b) i) Due to steric hindrance ofbulky groups 
ii) Electro 

(c) Propane or 

41 .(a)When carboxylic acid salts are heated with sodalime, decarboxylation takes place to 
form hydrocarbons. 

CaO 
+ NaOH -- CH, + Na2C03 

Sodium acetate A , Methane Sodium carbonate 

(b) Methanoic acid is more acidic. 
Due to +I effect in ethanoic acid 

( 4  



(b) Aniline reacts with bromine water at room temperature to give a white precipitate of 
2,4,6-tribr'omoaniline. 

(c) (CH3),NH > CH,NH, > (CH,),N > NH, 

43 .(a) primary-0 1 
Secondary-04 

(b) In aqueous solution amino acids exist as a dipolar ion called zwitter ion. 

R-CH- COO- 

I + 
NH3 

I (c) Vitamin B or Vitamin C 
&.., .><A, 

VII. 44. Given, pp = 200 mm Hg, w, = 2g, w, =78g 

p, = 1S>5mmHg,IUIl=78g/mol, . - M,=? - 

1 

0 
P1 -P1 - - w2 M,  

P I O  M2 xw1 

200-195---- 2.x-78 . - - 
200 M 2  x78 

M2= 80 g mol-' 

45. Given, V = lOOml = 0.1L ,w,= lg  ,T =25 '~= 2 9 8 ~ ,  M, =342 mol-l, n=? 
" L  

w2RT n = -- 
"M2V I 

I x 0.082 x 298 
n = 

342 x 0.1 
=0.714 atm 

0.059 [ N 2 + ]  
E cell = E  cr// -=-log,,P 

n [&+I2 

0.059 
= 1.05:- 

[O. 1601 
log,,-- = 0.914 V 

n [0.00212 
- 





Model Question Paper-9 
Chemistry , 

Time : 3 Hrs. 15 Mins. Max.Marks : 70 
Instructions: 

1. Question paper has FIVE parts. All parts are compulsoiy. 
2. a. Part-Acarries 20 marks. ~ a c h  questioil carries 1 mark. 

b. Part-B carries 06 marks. Each question carries 2 marks. 
c. Part-C carries 15 marks. Each question carries 3 marks. 
d. Part-D carries 20 marks. Each question carries 5 marks. 
e. Par-t-E carries 09 marks. Each question carries 3 marks. 

3. In Part- A questions, first attempted answer will be considered for awarding marks. 
4. Write balanced chemical equations and draw neat labeled diagrams and graphs wherever necessary. 
5. Direct answers to the numerical problems without detailed steps and specific unit for final 

answer will not carry any marks. 
6. Use log tables an; simple calculator if necessary (use of scientific calculator is not allowed). 

Y art-A 
I. Select the correct option from the given choices lx15=15 

1. De Salination of Sea Water can be done by 
a) Dialysis b) Distillation c) Evaporation d) Reverse 

2. A Several blocks of Magnesium are fixed to the bottomof a ship due to 
a) Keep away the Sharks b) Make the Ship lighter . 

c) Prevent action of water and salt d) Prevsnt puncture by under- sea rocks 
. - -- . - - -- - - 

3. Order of a reaction is decidedby 
a) Slow Step b) Fast: Step c) Intermediate Step d) None of the above 

4. The Electronic configuration of outer orbital of Zn, Cd and Hg are represented by the 
general formula 

I - i 0  2 a)(n-l)d ns- - . .  10 1 b) (n-l)d ns 
10 2 c) (n-l)d ns 1-10 1-2 d) (n-1)d ns 

5. The IUPAC name of tertiary butyl chloride is 
a) 2-Chloro-2-methyl propane b) 3-Chloro butane 
c) 4-Chloro butane d) 2-chloro- 3methyl Propane 

6. In Lucas reagent test of alcohols, the appearance of turbidity is due to the formation of 
a) Aldehydes b] Ketones c) Acid Chloride d) Alkyl Chloride 

7. The Liquid 'k" wab mixes with methanol and a drop of concentrated H,SO, was added, 
Acompound with a fruity odour was fo,med, then Liquid 'X" is 
a) CH3CH0 b) CH3COCH3 c) CH3COOH d) CH3CH20H 

8. h i c h  one of the following is not an Amine 
a) C H ~ N H ~  b) C6&(CH3)2N c) CH3COYH2 d) C6H:NH2 

9. Cheilosis anddigestive disorders are d~le to the deficiency of 
a) Vitamin A b) Riboflavin c) Thiamine d) Ascorbic acid 



c) mol L-~s-' d) mol S-' 

11. Which of the following is depend on temperature 
a) Molarity b) Molality c) Mole fraction d) Mass percentage (W/W) 

12. Carbohydrates are storzd in huinan body as the polysaccharide 
a) Starch b) Glycogen c) Cellulose d) Amylose 

13. If a Salt bridge is removed from the two half cells, then the Voltage. 
a) Drops to Zero b) Does not Change c) Increase gradually d) Increase rapidly 

14. Magnetic behavior shown by aqueous colorless solution of metal ion of 3d series is 
a) Paramagnetic b) Ferromagnetic c) Diamagnetic d) Anti-ferromagnetic 

15. The gas liberated, when aliphatic primary amine reacts withNitrous acid 

a) NH3 b) N, 

11. Fillin the blanks by choosing the appropriate word from those given in the brackets: 
(Rhodium complex, ethane, methanol, chromyl chloride, methylamine, 
methane) 1x5=5 

16. Wilkinson Catalyst is a 
17. When methyl bromide undergoes wurtz reactions, the product obtained is 
1 8. Blindness is caused by consumption of 
19. The oxidizing agent used in Etard's reaction is 
20. Carbylamine test is given by 

Part-B 3x2=6 
111. Answer any three of the following. Each question carries two marks: 

2 1. Mention any two applications of Henry's Law. 
22. What are the conditions for the effective collisions between reactant molecules? 
23. What is Linkage isomerism? Give one example. 
24. State Saytzeff's rule (zaitsev)-with an example. 
25. Explain the following reaction. 

di! NaOH 
2CHjCH0 ---------+ 

26. Write the Haworth's Structure for Sucrose (Cane Sugar) 

Part-C 
IV. Answer any three of the following. Each question carries three marks : 

27. Write the balanced equations for the preparation of potassium pennanganate from 
MnO, 

28. Explain the hybridization, geometry and magnetic property of [N~(cN),]" 

29. Give an>/ three differences between Lanthanides and actinoids. 
30. What is cqstal field splitting energy? How does the magnitude of A, decide the actual 



3 1. Mention any three uses of d- block elements. 
32. What are metal carbonyls? Explain the synergic effect on metal carbonyls. I ! 

V. Answer any two of the following. Each question carries three marks: 2x3=6 
33. What is the significance of Van't Hoff's factor? 
34. Explain the construction and working of a Daniel Cell. 

35. Write a note on specific conductance (K) and molar conductivity (h,) with 
concentration of solution or dilution. 

36. Derive integrated rate equation for rate constant of Zero order reaction. 

Part-D 
VI. Answer any four of thefollowing. Each question carries five marks: 4x5=20 

37. a) Explain the mechanism involved in the conversion of tertiary butyl bromide into 
tertiary butyl alchol. 

b) Give reason'sAry1 halides are less reactive towards Nucleophilic substitution reaction 
38.a)What is Lucas reagent? How does it is used to distinguish primary, secondary and 

tertiary alcohols.. 
b) How do you convert phenol to Salicylic acid by Kolbe's process? 

39. a) Explain the Mechanism of acid catalyzed hydration of alkenes to alcohols. . 

b) Write the Name and Product of the following reaction. 

40. a) Write chemical reactions for the following transformation. 
(i) Butan- 1-01 to butanoic acid- 
(ii) Cyclohexene to hexad- 1,6 - dioic acid. 

b) Explain the effect of substituents on the acidity of carboxylic acids. 
4 1. a) What is Wolff-Kishner reduction? Give an example. 

b) Explain the reactidn of 2,4- DNPH reagent with an aldehyde. 
42.a) An ardmatic Compound 'A' on treatment with aqueous ammonia and heating forms 

compound 'B', which .on heating with Br2 and KOH forms a compound 'C' of 
molecular f o ~ u l a  C,H,N, Write the names of compounds A, B and C. 

b) Give reasons (1) Aliphatic amines of low molecular mass soluble in H20 

(2) Dimethylamine is more Basic than methylamine. 
43. a) How do you sho~$ that Glucose contains 6 Carbon atoms in a straight chain. 

b) What are Globular proteins? Give one example. 
c) How many hydrogen bonds are present between Adenine and Thymine in DNA 

PART-E 
VII. Answer any three of the following. Each question carrihs three marks: 

44. H,S, a toxic gas with rotten egg like smell is used for qualitative ahalysis. If the 
solubility of H,S in water at S.T.P is 0.195m. Calculate Henry's law constant. (No. of 
moles ofH20 = 55.55 mole) 



45. calculate the osmotic pressure of 5% (dv) solution of urea at 300K. Molar mass of 
urea is '60glmol. (R=O. 821 Latrn~mol-') 

46. In the button celis widely used in watches following reaction takes place. 

Zn(s) + Ag2O + H20 (1) zn2+(aq) + 2 Ag (s) + 20H- (aq) 

Determine AGO and E0 for the reaction 
0 

(EOzn = -0.76 V) EAg . = +0.80V 
, . 

47. Calculatethe emfof the following cell using Nernst equation at 298K. 

Fe(s) 1 Fe2' (0.0OlM) 11 H+(LM) / H2(g) (lbar) I Pt (s) - 

(E;~~+ = - 0.44V) , E O ~ +  =O.OV) ' 

. 

48. The rate of aparticular reaction doubles when temperature changes from 2 7 ' ~  to 37' C, 
calculate the Energy of activation. R=8,3 14 J K - ' ~ ~ ~ - '  . . 

49. In a first order reaction, the concentration of a reactant decreases from 400 mol L-' to 25 
mol L-' in 200 Seconds. Calculate the Rate constant for the reaction. 
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Answers 

I. 1. dl Reverse Osmosis 
2. c] Prevent action ofwater and Salt. 
3. a] Slow Step 
4. c] (n- 1) dl0 ns2 
5. a] 2 - chloro-2-methyl propane 

' 6. dl Alkyl Chloride 
7. c] CH3COOH 

8. c] CH3CONH, 

9. b] Riboflavin 
1 0. c] mol L-'s-' 
1 1. a] molarity 
12. b]Glycogen 
13. a] Drops to Zero 
14. c] Diamagnetic 
15. b]N, 

16. Rhodium Complex 
17. Ethane 
18. Methanol 
19. Chromyl Chloride 
20. Methylamine 

111. 21. a) As the pressure increases solubility of gas in the solution is also increases.-Deep Sea Diving 
b) As the temperature increases solubility of gas in the solution is decreases -Soft drinks 

stored in refrigerator. 

22. a) Activation energy 
b) Proper orientation of the molecules. 

% 

23. It arises in the co-ordination compound ccntaining ambidentate ligand due to bonding 
with different linkihg atom. 
Ex.: [ CO(NH~)~ONO]~+ and [CO(NH~)~NOJ 2+ 

H3C- CH2 - CH2 - CH = CB; 
r' Pent -1  - ene (19%) 

!jiC - CH2 - CH2 - CH - CH3 
2 - Bromopentane . 

H 3 C - C H I - C H = C H - C H 3  
Pent - 2 - ene (81%) 
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In Dehdrohalogenation reactions, the preferred product is that alkene which has the 
greater number of alkyl groups attached to the doubly bonded carbon atoms. 

25. ALDOL Condensation. 
2 molecules of Aldehydes and Ketones containing at least a-hydrogen atom undergo 
self-condensation in presence of dilute alkali to form a P- hydroxyl aldehyde or 
hydroxy Ketone respectively. 

I I dil I 
2CH3-C-H-CH2-CHO - CH3-C-CH2-CHO 

NaOH I . . 
H 

ALDOL 
Explanation - IM 
Reaction - 1M 
Self- explanatory equation - 2M 

IV. 
27. 1st Step: The powdered pyrolusite (MnO,) fused with potassium hydroxide and on 

oxidizing agent like KNO, / air to form dark greefi potassium manganate. . 

A 
2 Mn02 + 4 KOH + O2 - 2 K2Mn04 + 2H20 

Potassium Manganate (Green Colour) 

2nd Step: Potassium manganate undergoes disproportion in acidic (or) neutral 
medium to form permanganate. 

3 Mn02 + 4 H+ - 2 Mn04- + Mn02 + 2H20 
I (Violet Colour) 

28. The Oxidation State of Nickel in [N~(cN)~] 2' is t 2 .  

TheE.CofNiinGroundState = [ A ~ ] ~ ~ ~ I L ~ I L I I L I I  1 1  1 114J 
3d8 4s2 4~ 



The E.C of Ni +' ion G.S = [ ~ r ] ' ~  1 1 L 1 I  L I I L I I  1 I I 0 -1 

CN- is a Strong ligand forced unpaired d - electrons to pair up. 

The E.C of Ni +' = [ ~ r ] ' ~  1 I L I  41 4LI I L I  O m  

One 3d, one 4s and two 4p orbitals undergo dsp2 hydridisation to form 4 dsp2 hybrid 
orbitals to give square planer shape. 

dsp2 hybrid orbitals of Ni2- = 1 I L I L 1 I  L 1 I L I 
3 d8 d s P 2 .  

Hybrid orbitals. 

Formation of [N~(CN)~]'- = (ILIIL IL]ILI xx 1 xx 1 xx 1 xx 1 
3 d8 4 Pairs & CN- ligands. 

Hybridisation = dsp2 4 

Geometical'Shape = Square planar 
Magnetic property = diamagnetic due to absence of unpaired electrons. 

29. Any three differences 3 M 

Lanthanoids ._ Actinoids I 
I 

2. They are radioactive except 
promethium. 

1 .Electrons enter into 4f 
orbitals 

2. All are radioactive. 

1. Electrons enter into 5f 
orbitals . 

3. Binding energies of 5f 
electrons are lower. 

F 
3. Binding energies of 4f 

electrons are higher 

1 6.4f electrons have 

4.They are less basic 1 4. They are more basic 

shielding effect 

5. Maximum oxidation state is 
+4 

I 

7. Lanthanoid contraction is 
lesser 

5. Maximum oxidation state 
is +7. 

6. 5f electrons have poor 
shielding effect. 

7. Actinoids contraction is 
greater. 

30. The splitting of degenerated five d-orbitals due to entry of ligands into t2: and e, energy 
levels called crystal field splitting and the energy difference between t,, and e, is called 
crystal field splitting energy in octahedral complex. ' 



'P' represents the energy required for electron pairing in a single orbital. 
upto d3 ion, electron enters according to Hund's Rule. 

After d4 ion two possible ways. 

a] If A, > P. The fourth electron occupy t,, orbitals with configuration t,,4,,1. The ligands 
are called as strong field ligands and Weak spin complex. 
b] If A, < P, t23egl . Ligands which shows this effect are weak field ligands and forms 
high Spin complex. 

3 1. Any three uses of d- block elements 
1. Iron and steel used as construction materials 
2. Ti0 and other oxides used in pigment industry 
3. MnO, used in Dry battery cells and Zn, Xi and Cd used in battery cells. 
4. Cu 1 Ni alloy is used for making coins 
5. TiC1, with [Al(C,H,),] Ziegler - Natta catalyst used in the preparation of Poly 

ethenes 
6.  Used as catalyst in many industrial productions. 
7. AgBr has special light sensitive properties in photography. 
8. PdC!, is used , , as the catalyst in the oxidation of Ethyne to Ethanol in wacker 

process. 
9. Nickel complexes are useful in the polymerization of alkynes and other organic 

compounds like Benzene etc. 

32. Organo metallic compounds containing carbonyl ligands are called Metal Carbonyls it 
contains both 0 & n: - character. 
The M-Cbond is formed due to the donation of lone pair of electrons of carbon atoms 
of CO to vacant orbital of Metal atom. 
The M- C .n: bond is formed by the donation of a pair of electrons from the filled d- 
orbital of Metal into Vacant anti bonding orbital of CO Known as Back- bonding. 
Due to this, Bond strength between metal and Carbon increases and Carbon and 
oxygen decreases is called Synergic effect in Metal Carbohyls. 

v. 
33. i) If i=l, the solute does not undergo either association or dissociation. 

ii) If i>l , solute undergo dissociation 
iii) If i<l , solute hndergo association. 

34. Daniel Cell. 
Construction: It is combination of Zinc half cell and copper half cell, inter-connected 
by a Silt bridge, the tsvb electrodes are connected externally through a Voltmeter and a 
Switch Voltmeter 

' OR - + 
Ann If drawn labeled diagram - Give (1Mj (OxIda 



Working: Zinc electrode shows tendency to undergo oxidation and act as. anode, 
where as copper electrode undergoes reduction, electrons liberated at anode move 
to cathode, while current flows from cathode to anode. 

At Anode : Zn(,, - zn2+(,,, - 2e- 

At Cathode : CU;:~)(,,+ 2e- - CqS) - Cell reaction : Zncs) + cu2+ 4- zn :atq)(lm) + CU (s) 

The Specific conductance (K) decreases with increase in dilution because number of 
dissolved ions with in a area of cross section of lmZ or 1 cm2 
The Moiar conductivity (A,) increases very slowly with dilution. For stronger 
electrolytes 
But in the case of weak electrolytes; the molar conductivity increases steeply with 
dilution as shownin Graph. . , 

Consider a Zero order reaction 

R P  

According to Law of mass action. 
-L 

; 

-d[Rl Where ,rate of reaction = 7 



on integration ~ [ R I  = - K x dr I 
........... [ R ] = - K t + I  (3) 

Where 'I' is integratior, constant. 

To find I, 

Consider time t =O, [R] = [R], 
Substitute in equation [3] , 

', 

[R], = K x O  + I  

........................... I = [Rlo (3) 

Substitute value of I in quation (3) 

[R] = Kt + [R] , 
Kt = [R], - [R] 

K =  [R] 0 - [R] 
t 

37. S,l 

(a) Nucleophilic substitution First order reaction 
r = [CH3)3 - Br ] ' [OH-]' 

Step 1: Formation of Carbocation. 

CH3 
Ter-butyl carbocation., 

Ter-butyl bromide 

Step 2: The Nucleophile (OH-) attacks on either side of the carbocation forms ter- 
butyl alcohol. , 

i y y  fast cH3 OH 
P /k ,, c? ox 

H3C CH3 H3C CH3 

I I Tert -butyl alcohol 



(b) reasons (each carries one mark) 

i) The C-X bond acquires double bond due to resonance. 
ii) The C- X bond acquires double bond character as it is SP' hybridised. More % of S 
character. Halogen atom tightly hold to the carbon atom. 
iii) lnstability of phenyl cation. 
iv) Electron rich benzene ring repels electron rich nucleophile. 
v) The Bond lengh between C- X and C= X (double bond character) distorts the 
stability. 

3 8. (a) Lucas reagent is a mixture ofAnhydrous ZnC1, and Concentrated HC1 

Organic compound + Lucas reagent 

I 
I 

Turbidity Turbidity Turbidity 
Appears appears appears 

Immediately after 5 minutes only after heating 
(3' alcohol) (2' alcohol) ( l o  alcohol) 

(b) Kolbe's Process 
- .A - a  . . 

g with CO 2 gas at 4 13K & 6 -7 atom pressure gives 
e which on acidification gives salicylic acid. 

* & COOH 
i)CO, 4 13K / 6-7 atm 

ii) H+ 

Phenol Sodium Phenoxide Salcyclic acid. 

39. (a) Acid catalysed hydration of alkenes to alcohcls. 

CP 
Step 1: Protonation of alkene to form carbocation by electrophilic attack of H30 

G3 
H20 + H - ~~0~ 

(From acid) 
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(b) Electron withdrawing groups (NO,, CN) increases the acidity of carboxylic acids by 
resonance stabilization of carboxylate ion. 
Electron donating groups (CH, , C,H,) decreases thc acidic strength by destabilizing the 
carboxylate ion 

41(a) The reduction of aldehydes and ketones illto corresponding hydrocarbons by heating 
with a mixrure of hydrazine and strong base like KOH in ethylene glycol solvent. 

NH, -NH,+KOH , 

CH, CHO CH,-CH2 

Ethanal 
Ethylene glycol Ethane 

(b) Aldehyde reacts with 2,4 - dintrophenyl hydrazine (2,4-DNPH) to form 
2,4 - dintrophenyl hydrazones: 

NO, 

42. . (a) A- Benzoic acid (C 
B - Benzamide. (C6H5CONH2) 
C - Aniline - (C6H5NH2) - 

(b) Reasons 

( I )  It is due to formation of inter molecular hydrogen bonding with water. 

(2) As-the number of electron donating group increases, basicity also increases. 

43. 
(a) Glucose on heating with HI and red phosphorous give n- hexane. 

CHO 
I H[ + Red P 

(CHOH)4 - CH3 - CR2 -CH2 - CH;! - CH2 - CH3 
-\ I I 

CH20H n - hexane 

This shows that Glucose contains all the six carbon atoms in the straight chain. 

(b) Polypeptide chains coil around forms spherical s h q e  and soluble in water 

Ex :- Insulin, Albumin ; Hearnoglobin 



(c) (A=T) 2 - Hydrogen bonds. 

VII. 

44. Henry's law 

- - ~ H , S  - - 
0.195 

We know that XHZS = 0.0035 
%,s + n ~ 2 0  0.195+55.55 

45. Data 
w 2 = 5 g  
V =  100ml =0.1 L P.? 

W2RT 5 x 0.0821 x 300 
- - . - II= - - = 20.525 atrn 



log10 
' 1 [anodic conclX 1 

[cathodic conclY 

Data 

T1 = 27 + 273 = 300 K 

T 2 =  37+273= 

K 1 = x  
K2 = 2x (doubles 
E, = ? 

R = 8.314 JIKlmol 

E, = 0.3021 x 19.147 x 9300 
= 53794.07 1 J/ mol 
= 53.73 K J/ mol 
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Model Question Paper-10 
Chemistry 

Time : 3 Hrs .15  Mins. Max.Marks : 70 
Instructions: 

1. Question paper has FIVE parts. All parts are compulsory. 
2. a. Part-Acanies 20 marks. Each question carries 1 mark. 

b. Part-B carries 06 marks. Each question carries 2 marks. 
c. Part-C carries 15 marks. Each question carries 3 marks. 
d. Part-D carries 20 marks. Each question carries 5 marks. 
e. Part-E carries 09 marks. Each question carries 3 marks. 

3. In Part- Aquestions, first attempted answer will be considered for awarding marks. 
4. Write balanced chemical equations and draw neat labeled diagrams and graphs wherever necessary. 
5. Direct answers to the numerical problems without detailed steps and specific unit for final 

answer will ngt carry any marks. 
6. Use log tables and simple calculator ifnecessary (use of scientific calculator is not allowed). 

Part-A 
I. Select the correct option from the given choices 1x15=5 

1. Aquatic species are more comfortable in cold water rather than in warm water. This is 
due to 
a) Solubility of oxygen is more in warm water. 

b) Solubility of,oxygen is more in cold water. 

c) Solubility of gases increases with decrease of temperature. 
d) Both(b)and(c) 

2. Which of the following cell was used in Apollo space programme? 
a) Mercury cell b) Daniel cell c) Hz-0, Fuel cell d) Dry cell 

3. During electrolysis of aqueous solution of NaCl, the reaction preferred at anode is 
a) 2H,0(1) -+O,(g) +4Ei'(aq) +4e- b) H20(1) + e- -+ % H,(g) + OH' 
c) Cl'(aq) -+ % Cl,(g) +e' d) % Cl,(g) + e- +Cl-(aq) 

4. Order of a reaction is determined by 
a) Balanced chemical equation b) unbalanced chemical reaction 
c) Experimental rate expression d) thermo-chemical equation 

5. Ionic character decreases in the following oxides. 
a) Mn,07 > MnO, > MnO b) MnO > MnO, > Mn207 
c) Mn207 > MnO > MnO, d) MnO > M%07 > MnC, 

6. The oxidation state 9fFc in [Fe!CO),] is 
a) +2 b) 0 c) +3 dj  +5 

7. Name the gases liberated when primary alcohols react with thionyl chlorides are 
a) SO, +Hz b) H,+HCI c)SO,+HCI d)NO,+H, 



8. Phenol molecule is less stable than phenoxide ion because 1 
a) Phenol resonance structures have charge separation but not inphenoxide ion. 1 
b) phen~xide ion resonance structure have charge separation but not in phenol. 1 
c) Both phenoxide ion &phenol resonance structure have charge separation., . 1 
d) Both phenoxide ion &phenol resonance structure do not have charge separation. 

9. Glycerol is an example for 
a) Dihydric alcohol b) Dihydric phenol c) Trihydric phenol d) Trihydric alcohol 

10. Tollen's reagent is 
a) Silver nitrate solution b) Ammonical silver nitrate solution I 
c)Ammonium nitrate solution d) Silver chloride solution 

1 1. Carboxylic acids exists in dimeric form even in vapour phase due to 
. 2) Hydrogen bond ' b) peptide bond c) ionic bond d)metallic bond 

12. The state of hybridization of orbitals of nitrogen atom in aliphatic amines is 

a) sp2 . b)sp3 c) SP d) dsp2 
13. Benzene diazonium chloride reacts with phenol to form p-hydroxy azobenzene in 

a) acidic medium b) Neutral medium 
c) Basic Medium d) Both acidic and neiltral medium. 

14. Thiamine is a chemical name cf 
a) VitaminA b) Vitamin B, c) Vitamin C d) Vitamin K 

15. The nitrogenous base adenine form hydrogen bonding with 
a) Thymine b) Cytosine c) Guanine d) None of the above 

11. Fill in the blanks by choosing the appropriate word from those given in the 
brackets: -.-. . 1x5=5 

I .  

(phosgefie, tin, hydrogen, molecularity, zinc, cellulase acetate) 
16. The semipermeable membrane used in the reverse osmosis is 
17. The number of molecules taking part in the elementary reaction is 

called - 

18. The non-transitional metal present in brass is 
19. The poisonous gas formed when chloroform is exposed to air and light is 
20. Solubility of ethylamine in water is due to formation of bonding with 

water. 

Part-B 

111. Answer any three of the following. Each question carries two marks: 3i2=6 

21. How does boiliilg point cf  solvent vary when a n~n-volatile solute is dissolved in it? 
Explain. 

22. Define order of a reaction. If unit of rate constant of a rzaction is same as'the unit of rate 
ofreaction, then what is thc order of the reaction? 

23. What are chelate ligands? Give an example. 
24. Write the genera! equation for Finkelstein reaction What is the role of dry acetone in 

this reaction? 



25. Complete the equation and name the reaction: 
0 
I I NaOX R-C-CH, -> 

26. Name the'two hormones which regulate the glucose level in theblood. 

IV. Answer any three of the following. Each question carries three marks : 3x3=9 
27. Calculate the magnetic moment of M: ion. (z=24) 
28. Explain the structure of dichromate ion (c~,o;-). 

29. What is Lanthanoid contraction? Mention two of its consequences. 
30. Write the IUPAC names and the type of isomerism for the following complexes 

( 4  [Co(NH,),BrI SO4 (b) ~CO(NH~)~SO~IB~ .  
3 1. Using Valence Bond Theory [VBT], explain geometry, hybridisation and magnetic 

property of [coF,]-~ ion. [Atomic number of Cobalt is 271. 

32. Draw the energy level diagram f ~ r  the crystal field splitting in tetrahedral complexes. 
Write the relation between A,, and A, for the complexes having same metal, the same 
ligand and metal - ligand distances. 

V. Answer any two of the following. Each question carries three marks: 2x3=6 
33. Write any three differences betyeen ideal and nonlideal solutions. 
34. State Kohlrausch's law of indepndent inigration of ions. ~ e i t i o n  its applications. 

. .  . . . 

ination . . of conductance of electrolytic solution by 

. . 

36. Derive integr first order gas phase reaction. 

VI. Answer any four , ~f- the  < T d b - -  foUok$ng. Each question carries five marks: 
, . ,  4x5=20 

37. a. Write the mechanism involved in the fol!owing reaction. 

on which rate of reaction depends. 
How many asymmetric carbon atoms are there in 2,3- 

the following reaction: 
(3+2) 

b. Describe the manufacture ofmethanal from water gas. 



39. a.An aromatic hydrocarbon 'A' having 'molecular formula C,Hl, is oxidised in the 
presence of air gives compound 'B'. The compound 'B' is treated with dilute acid 
gives two organic compounds 'C' and 'D'. The compound 'C' forms white 
precipitate 'E' with bromine water. Write the chemical reactions with names ofA, B, 
C andE. 

b. Give an example for unsymmetrical (mixed) ether. (4+1) 
40. a) Write the chemical equation for the reaction when benzaldehyde is slightly heated with 

. acetophenone in 'the pres'ence of dilute alkali. Give the IUPAC names the products 
obtained in this reaction. 

b) Explain Rosenmund reduction with an example. 

c) Alpha (a)-Hydrogens of aldehydes and ketones are acidic. Give reason. . (2+2+1) 
41. a) A Grigand reagent 'X' reacts with CO, (dry ice) followed by acid hydrolysis gives 

ethanoic acid. Write the chemical equations. What is the name of the compound 'X'? 
b) Between methanoic acid and ethanoic acid, which is more acidic? Give reason.. (3+2) 

42.a.Write the chemical name & the structure of Hinsberg's reagent. 3' amines do not react 
Hinsberg's reagent. give reason. 

b. Explain Carbylamine reaction with an example. (3+2) 
43.a. (i) The penta-acetate of glucose does not react with hydroxylamine. What does it 

indicate? 
(ii) Write chemical reaction to show the open chain structure of D-Glucose which 
contains six carbon atoms in thestraight chain. 

b. What is Zwitter ion of an amino acid? Give its general formula. 
c; Which holmone is responsible for the hypothyroidism? (2+2+1) 

. .- . . - - 

PART-E (PROBLEMS) 
VII. Answer any three of the following. Each question carries three marks: 3x3=9 

44. 1 OOg of liquid 'A' (molar mass 140 gmol") was dissolved in 1 OOOg of liquid 'B' (molar 
mass 180 gmd"):- he vapour pressure of pure liquid 'B' was found' to be 500 torr. 
Calcu!zite the vapour pressure of pure liquid 'A' if the total vapour pressure of the 
solution is 475 torr. 

45. The boiling point of benzene is 351.23K. When 1.8g of non-volatile solute was 
dissolved in 90g of benzene, the boiling point is raised to 354.11K. Caculate the molar 
mass of the solute. (Given K, for the benzene is 2.53~kgmol-I). 

46. At 298K, theEMF ofthe cell: Mg(s) (M~"(Q) 1 )  Ag'(O.O1) 1 Ag(s) is 3.022V. Calculate 

the value 'Q'. (Given :  EL^^+/,, = -2.3 7V and E : ~ + ~ ~ ~  = 0.80V ) 

47. The resistacce of 0.01M acetic acid solution is found to be 2220C2, when measuredin a 
cell has two electrodes of area 3.85cm2 placed 10.5cm apaq. Calculate the 
condur, tivi ty. 

48. For the first order reaction, half-life period of the reaction is 120 minutc. Calculate the 
time taken to complete 90% ofthe reaction. 

49. The rate constants of a reaction are 2 x 10"s"at 300K and 8 x 10-~$'at 320K. Calculate 
the energy ofactivation of the reaction. (Given: R=8.3 14 ~ ~ " m o l - I ) .  



Answers 

d) both (b) and (c). 
c) Hz-0, fuel cell 

c) Experimental rate expression 
b) MnO'> MnO, > Mn,O, 

b) 0 
c) SO,+ HCI 

a) Phenol resonance structures have charge separatioil but not in pbenoxide ion 
d) Trihydric alcohol 
b) Ammonium nitrate solution 
a) Hydrogen Bond 
b) sp3 
c) Basic medium 
b) Vitamin B , 

......, Cellulose acetate . . %%A 

Molecularity . . . . 

Tin 
Phosgene 

20. Hydrogen 

21. When 
- .__I _ 

non-volatile solute is dissolved in solvent, the boiling point of solvent 
increases. The boiling point of a solution is always higher than that of the boiling point 
of the pure solvent. Because vapour pressure of the solvent decrease in the presence of 
non- volatile soluteihence it requires raising the temperature of the solution. 

' I 

22. The sum of fiowers of the concentration of the reactants in the rate law expression is 
called ths order of chemical reaction. 
For Zero order reaction, Unit of rate constant of a reaction is same as the unit of rate of 
reaction. 

23. When di or polydentate Ligands uses its two or more- donor atom to bind a single metal 
ion are called chelate 1iga.nds. 

' Example: Ethylene diamine, Oxalate ion, Glycinate ion, etc.. . . . 
24. Iodoalkanes are prepared by the reacti~n of alkyl chloride or aIkyl bmmide with 

sodium iodide in dry acetone. 
Dry acetone 

R-X+NaI > R-I+NaX 
Alkyl chloride Iodo alkane ' 

or bromide 
(X=Cl, Br) 



The presence of dry acetone, NaCl or NaBr formed is precipitated and facilitates the  
forward reaction according to Le Chatelier's principle. 

Name of this reaction is Haloform reaction OR chloroform reaction. 

26. The two hormones which regulate the glucose level in the blood are Insulin & 
Glucagon. 

IV. 

27. ~ = 2 4 = [ A r ] ' ~  4s13d5 + M3' = 21 = [Ar]18 4s' 3d3 
Hence it has 3 unpaired electrons i.e., n=3 

Magnetic moment, p = 3.87 BM 

28. Potassium dichromate has two chromiunl atoms. Each chromium undergoes sp3 
hybridisation. having two tetrahgdral a*  b ,? struchqes joined through the oxygen atom, i-e., 
one oxygen is bonded to both !he chromium atoms. Hence potassium dichromate 
contains one bridge oxygen atom and six terminal oxygen atoms. 

Cr-0-Cr Bond, angle is 126': .: .- - 

29. The overall decrease in atomic radii andionic radii from lanthanum to lutetium (across 
lanthanoids) is called Lanthanoid contraction. 
Consequences: 
1. The separation,of lanthanoids in pure state becomes difficult. 

2. The radii of 3? row transition series elements are almost similar to thatof 2"* 
row transition series elements. OR the identical radii of Zirconium (Zr) and 
Hohium (Ilf) 

3. Basicity of lanthanoids decreases. 
4. Covalent character increases. 



I 30. IUPAC names of [Co(NH,),Br]SO, complex is pentaanminebromidocobalt(III) 1 1 
sulphate. 
IUPAC names of [CO(NH~)~SO,]B~ complex is penteamminesulphatocobalt (111) I 
bromide. 
These two complex isomers exhibit ionization isomeris-m. 

3 1. In this complex, the oxidation state of cobalt is+3. F-ion provides a weak ligand field. 
The electronic configuration of Cobalt in +3 oxidation state is [Ar] 3d64s0. 

u I I n  
3d 4s 4~ 4d 

One 4s, three 4p & two outer 4d-orbitals hybridised to yield six sp3 d2 hybrid orbitals 
pointing towards the six corners of an ochahedron. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

six sp3 d2 hybrid orbitals 

These hybridised orbitals of co3' ion overlap with orbitals of P ligands and forms six 
coordinate bonds between CO')*& F ligand:".- 
Six sp3 d2 hybrid orbitals with six pairs of electrons from F- ligand: 

Thus, the complex has octahedral geometry. 
This complex is paramagnetic dus to presence of unpaired electrons. 
~ ~ b r i d i s a t i o n : ~ ~ . ~  d2; . Geometry : Octahedral; 

. Magnetic property: paramagnetic due to presence of unpaired electrons. 

32. In tstrahedral coordination e~ t i ty  formation, the 'd' orbital splitting is inverted and 
smaller compared to the octahedral field splitting, 
In presence of ligands, the d-orbitals splits into two sets, namely higher energy t,, 
orbitals containing d,, , d,, , d,, orbitals and lower energy 'e,' orbitals containing 

i 

d 
x ~ - ~ ~  

and d 
z2 , 

3 
For 'e,' orbitals the decrease in energy is - - A ,  and 

5 

2 
For t2gorbitals, the increase in energy is + -A ,  

5 



Energy 

Metal 
d orbitals 

dx2-y2 4 2  d, d, d, 

Free ion Average energy Splitting of d orbitals \ 

of the d orbitals in in tetrahedral 
spherical crystal field crystal field 

The relation between A, and A, is A, = (419) A, 
v 

33. 

IDEAL SOLUTIONS 

Obeys Raoult's law. 

Volume .of mixing AmixV=O . 

NON-IDEAL SOLUTIONS 

Does not Obeys Raoult's law. 

Enthalpy of mixing of the pure components 
to fornithe solution, AmixH=O. 

I Volume of mixing AmixV+O. 

Enthalpy of mixing of the pure components 
to form the solution, AmixH+O. 

34. "At infinite dilution when the dissociation of the ions is complete each ion makes a 
definite contribution to the total molar conductance irrespective of the nature of the 
other ion".Applications:- 

i. In the Calculation ofmolar conductivity at infinite dilution (A,) for weak electrolytes. 

An ideal solution will be formed when 
intermolecular forces of attraction between 
the molecules of solute (A-A) and those 
between the molecules of solvent (B-B) are 
nearly equal to those between solute and 
solvent molecules (A-B). 

ii. Ifi the Calculation of Degree of Dissociation (a). 
iii. In the Calculation of Dissociation Constant (K). (Any Two) 

35. The accurate rnesswement of an unknown resistance can be perfonned using the 
principle of a Wheatstorie bridge. It consists of four arms. The determination 

An ideal solution will be formed when 
inteimolecular forces of attraction between 
the molecules of solute (A-A) and those 
between the molecules of solvent (B-B) are 
not equal -to those between solute and 
solvent molecules (A-B). 



the two steps. 
Step 1: Determination of cell constant (G') of conductivity cell 
Cell constant is usually determined by measuring resistance of Conductivity cell 
containing KC1 solution ofknown specific conductance (k). 

The cell c~nstant(G') of the conductivity cell is calculated using the relation. 

G * = R ~  
Step 2: Measurements of Specific Conductivity (k) of the given electrolyte solution 
The conductivity cell is now filled with given electrolytic solution is connected to the 
Wheatstone bridge as shown in the figure. Two resistance R, and R, are fixed 
resistances. R, is a variable resistance and R, be the resistance of conductivity cell 
having unknown resistance. The bridge is connected to source of A.C. power and P is 
the suitable detector. 

The bridge is.balanced in such a way that no current in the detector. The resistance of 
the conductivity cell is given by, 

. . . . 
, . 

The resistance R, of the electrolytic solution is determined. Specific conductance ofthe 
electrolytic solution is calculated using the relation, 

Consider a first order gas phase reaction: A,, -+ B,, + C,, 
P, = Initial pressure of reactant - 'A' -. and p, = total pressure at time 't', 

Then total pressure, p, = p, + p, +pc 

p, , p, and pc are the partial pressures of gaseous reactant and products A, B and C 
respectively. 
If x atm is decrease in pressure ofA at time i and one mole each of R and C is being 
formed, then the increase in pressure of B and C will also be x atm each. 

Tg B(g) + '(gi 

~t t =  0' piatm , Oatm Oatm 

At time t (pi-x) atm x atm x atm 

m e r c ,  p, is the initial pressure at t=O q 

pt=(pi-x)+x+x , 2.303 p :. k = - log - 
Pt=Pi ' x t P A  

x=pt -Pi 2.303 
k = -log P, 

Wilere, p, =pi -x = pi -(p,-pi)=2pi-pt t (ZP, - P, 



37. a. 
I Step : Formation of carbocation: 

CH3 CH3 
I slow I 

H3C- C - Br C+ 0 + Br 
I H,C/ \ CH3 Bromide ion 
CH3 

tertiary butyl bromide tertiary butyl carbocation 

tertiary butyl alcohol 

Rate of reaction depends on concentration of the reactant haloalkane. 
37. b) A carbon atom bonded to fo t atoms or groups is called stereo centre Two or 2 
3 8. a) A = CH, CHO B=CH,=C c = c~~,oc,% 

b. Methanol is produced by catalytic - -.- h9droge of carbon monoxide at high pressure 
and temperature in thepresence of ZnO - Cr,O, catalyst. 

CO + 2H, 
i n 0  - Cr, 0, 

=, CH,OH 

enzene) is oxide ih the presence of air, it gives curnene 
ification with dilute acid gives phenol. 

Cumene Cumene 
hydroperoxide 

Phenol Acetone 



Br 
2,4,6- Tribomphenol 

A=Cumene B=Cumene hydroperoxide 
C=Phenol D-Acetone E= 2,4,6- Tribomphenol 

b. 1 -Methaxypropane, Ethoxy benzene, Methoxy benzene, l-Phenoxy heptane (any one). 

40. a)When benzaldehyde reacts with acetphenone in the presence of dilute alkali as catalyst 
forms benzalacetophenone as a major product. 

0 

O'H I I 
0 . ~ 0 ;  0;- CH, T z d 3 -  CH= CH- C 0 

0 1,3 -diphenylprop-2-en- 1 -one 
(Benzalacetophenone) 

(hlaj or Product) 

The name of the product is 1,3 4iphenylprop.2-en- 1 -one. 
This type ofreaction is known as cross aldol condensation: 

b. Acid chlorides is hydrogenated over catalyst, palladium on barium sulphate to give 
aldehyde. 

0 
II 

(JC\cl- + H, 
Pd, BaSO, 

b 

Boiling in xylene 
O/ CHo + HCl 

Benzoyl chloride . Benzaldehyde 

c. Because of the strong electron withdrawing effect of the carbonyl group and resonance 
stabilizztion of the conjugate base. 

41 .a. Grignard reagents ' X' is Methyl Magnesium bromide 

H3C- - MgBr + C .-> CH3-COOH + Mg(0H)Br 
Ethslnoic acid 

0 
Methyl magilesium bromide 

b. Msthanoic acid is more acidic. 
Due to absence positive inductive effect in methanoic acid & Electroil donating -CH, 
groilp dccrease the acidity in ethanoic acid. 



b. Primary amines on hating with chloroform and ethanolic KOH (potassium Hydroxide ) 
gives isocyanides or carbylamines. This reaction is called carbylamine reaction. 

Benzenesulphonyl chloride C,H,SO,Cl) is known as Hinsberg 's 
reagent. 
Hinsberge's reagent does not react wit11 tertiary amine because tertiary 
amine does not contain any hydrogen atom attached to nitrogen atom. 

A 
R-NH, + CHC1, + 3KOH + R-NC + 3KC1 + 3H,O ' 

1 O - amine Chloroform Alcoholic isoc~anide 

0 

0 1 \ i- Cl 

0 

43. a. (i) The absence of free aldehyde (-CHO ) group. 
(ii) Glucose is heated with hydrogen iodide (HI), it forms n-hexane. 

CHO 
I HI, A 

(CHOH), - CH,. CH, - CH, - CH, - CH, - CH, 
I 
I 

CH,OH 

b. In aqueous amino acid s up can lose a proton and amino 
group can accept a proton, giving rise to a dipolar ion known as Zwitter ion. 

coo- 
I 

c. Thyroxine is hormone responsible for the hypothyroidism. 

VII. 
44. w,=lOOg MA = 140 g mol" 

pBO = 500 torr P,,, = 475 torr 

I4ass of liquid ' A '  
Number of Moles cf liquid' A' = - -- = 0.714 

100 
Molecular Mass of[iquid ' A' 140 

Mass of liquid ' B ' 
Nzrinber of Moles of l iqlrid'B'= - 1000 -- = 5.56 

Molecular Mass of liquid ' B ' ! 80 
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